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ALLEN B. KANAVEL, 
SURGEON, PRECEPTOR, FRIEND 


T HE kindly smile, the warm friendliness, the keen and genuine interest 
in every phase of life as it flowed about him— in short, that lovable per- 
sonality that was Allen B. Kanavel, is but a memory. Gone, in a mo- 
ment of tragic disaster, he has left a host of friends stunned and grieving. 

Born September 2, 1874, the son of a Methodist minister, in a little town of 
central Kansas, he came to Chicago in 1891 to enter Northwestern University 
After graduating from the college of liberal arts he entered the medical school, 
and graduated with honors with the class of 1899. Immediately afterward, as he 
once whimsically said, through the aid of an aunt who had more faith in him 
than good judgment, he went to Vienna, and spent six months in graduate study 
before entering upon his interneship at the Cook County Hospital. 

Immediately after its completion he became associated with the department 
of surgery at Northwestern University Medical School. When he asked Dr. 
Weller Van Hook, professor of surgery, for an opportunity to work in the sur- 
gical clinic he was told there were no places available, but if he wished he might 
observe the administration of anesthetics for the clinical patients and supervise 
their recovery immediately after operation For a year he carried out this task 
and never once, he said, during that period had the opportunity of entering 
the operating room or of observing the performance of an operation Years later 
with unobtrusive generosity he helped to lighten the burden of the closing years 
of his former professor, who had then become an impoverished invalid. 

Early in his surgical career he became impressed with the haphazard and 
uncertain treatment accorded patients with severe infections of the hand. This 
interest led to a patient and painstaking study of the anatomy of the hand by 
a method not previously attempted— the forcible injection of an opaque material 
into the tendon sheaths and fascial spaces of the hand, and the careful observa- 
tion of the route of spread and extension of the injected material. He learned 
that this extension followed a definite and constant pattern, and that from such 
observations it would be possible to predict with exactness the direction and 
extent of spread of an infectious process He showed further how it would be 
possible to incise and drain the primary site of infection and the paths along 
which the infection extended with minimum damage to the vital structures of the 
hand These studies, pursued over a period of nearly ten years, were incorporated 
in 1912 in a monograph on Infections of the Hand, recognized today as the basis 

The first three lines are a paraphrase of the opening words of the beautiful unsigned tribute to Sir Robert Tones 
wnicn appeared in trie Journal of Bone and Joint Surgery in 1933, vol 15, page 541 
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In spite of his acknowledged ability and success in the field of surgery there 
was absolutely nothing of the egotist about him. He often told the story of a 
distinguished visitor from New York who was suddenly seized with abdominal 
pain in his Chicago hotel. Dr Kanavel was called to see him, as were three other 
well known Chicago surgeons. Eventually Dr. Kanavel was asked to operate 
upon him, and the patient made a successful and uneventful recovery Just 
before the patient left the hospital Dr Kanavel said to the man’s secretary. “I 
am interested to know why I was chosen to operate upon Mr Blank.” At this 
point he would always remark with amusement and delight, “I thought of course 
he would say, ‘We could not help but sense your surgical skill,’ or ‘Your surgical 
reputation extends far beyond Chicago.’” Instead came the reply, “Well. Mr 
Blank himself made the decision. He said ‘Anyone as homely as Dr. Kanavel 
must surely be honest.’” 

In St. Paul’s Cathedral on a tablet over the north doorway is inscribed in 
Latin the beautiful and well known epitaph to Sir Christopher Wren. “If you 
would seek his monument, look about you ”* One could with appropriateness 
apply the same words to the work of Dr. Kanavel. The sixty-six volumes of this 
“Blue Journal”— Surgery, Gynecology and Obstetrics— speak eloquently of 
the time and effort he bestowed upon it, as associate editor and editor, from the 
day of its beginning to the day of his death It was always close to his heart. He 
felt it was a vital force in making better surgeons and in helping the practitioners 
of surgery in America, particularly those outside the teaching centers, to keep pace 
with the rapid changes constantly going on in surgical practice. 

Beside Dr. Kanavel’s office and that of Surgery, Gynecology and Ob- 
stetrics you would see the beautiful Murphy Memorial building and the home 
of the American College of Surgeons. From its inception he was closely asso- 
ciated with Franklin H. Martin in its development and helped constantly to 
direct its activities Here again he felt was a definite and vital organization, not 
imposed upon the medical profession but growing up within it, which could help 
to raise and maintain high standards of surgical practice and hospital service 
in America, and so bring lasting benefit to suffering humanity 

If you would look more widely you would see within the medical schools of 
Chicago and in most of its hospitals, and in many other schools and other hos- 
pitals, near and distant, graduates of Northwestern University Medical School 
striving to stimulate students, internes, and nurses, to teach them the principles 
of surgery as they learned them from an inspiring and stimulating teacher. 

If you would look still further, in medical libraries and in the offices of surgeons 
throughout the United States, you would see in most of them Infections of the 
Rani, often affectionately referred to by Northwestern graduates as their 
Bible. You would find it not only in the United States but in Canada, in Great 
Britain and in foreign countries; you would find it in the Orient, translated into 

♦Si monumentum requins, cjrcumspicc 



2 SURGFR\, GYNECOLOGY AND OBSTETRICS 

for our knowledge of the adequate and efficient care of this, common and often 
serious condition 

By no means, however, did he confine his interest to infections of the hand 
He was initiated into surgical practice at a time when most men were general 
surgeons, and the day of the specialist had hardly dawned Rather than to speak 
of him as an able and skilled general surgeon it would be more correct to call him 
a specialist in many fields of surgery His early association with Franklin Martin 
afforded him an opportunity for developing a wide experience and excellent tech 
mque m gynecological surgery He was keenly interested in neurological surgery, 
he developed an original method of approaching the pituitary fossa through the 
nose, and skillfully performed operations upon the trigeminal nerve for the relief 
of tic douloureux and upon the spinal cord for pathological conditions involving 
the spinal pathways He prepared thi section on Neurological Surgery in Ochs 
net's System of Surgery With Dr Charles Elliott he studied the problem of con 
genital hemolytic icterus and was the first in America to remov e the spleen as the 
effective therapeutic procedure m this, in 1915, oft unrecognized disease In fact 
it seemed as though every one at Northw estem CTntversity or Wesley f fospital who 
was confronted with some unusual or difficult problem turned to him for help 
Whether it u as a patient with a senous bum requiring plastic work, a woman 
desperately ill from thyroid intoxication, a man with long continued drainage from 
an empyema cavity, a child with a congenital deformity of face, lip or hand, 
Dr kanavtl seemed to come first to the mind of the attending physician as the 
one best qualified to give expert help 

He was quite as much at home in the field of abdominal surgery as m that 
of the extremities, and though he never ‘ operated by the clock ’ if he ever chose 
to "put on steam ’ it was extremely difficult for his assistants to keep pace with 
him He could carry out routine procedures with unusual dexterity and lightning 
speed, but when working about the axillary vessels in performing a radical opera 
Hon for carcinoma of the breast, or removing a congenital cyst close to the carotid 
sheath he was patience and gentleness personified 

Once when operating before a large group of v l&iting surgeons upon a patient 
with a huge retrosternal goiter an mtrathoracic vein suddenly gave way with 
profuse and alarming hemorrhage He quickly passed a finger behind the ster 
num, stopped the bleeding by pressure and then by sense of touch alone placed a 
hemostat on the tom vessel hidden in the thorax Dr Charles Mayo said after 
ward it was the coolest performance under fire that he had ever witnessed 

On another occasion, after watching him remove through the posterior 
pharyngeal wall a bullet which had lodged just below the base of the brain be 
tween the occiput and atlas of a fifteen year old boy, Sir Berkeley Moymhan said 
that if ev er he needed to have an unusually difficult operation performed on him 
self he w ished Dr kanav el might be there to do it 



THE PERSONALITY OF ALLEN B. KANAVEL 


ALLEN B. KANAVEL will be known to posterity as a leader of surgical 
/\ thought in America during his generation and will be remembered es- 
/ pecially for his fundamental researches on infections of the hand. His 
monograph on this subject constitutes an authority recognized the world over 
Even more important to his associates and former students, to the members of this 
faculty, and to his many friends and acquaintances— however valuable and far- 
reaching may have been his clinical and scientific achievements as a surgeon — 
is the memory of his individual, kindly, and stimulating personality 
Kanavel’s career was shaped and directed by influences and circumstances, 
some of which may well be mentioned at this time He was born 63 years ago 
last September second His father was a pioneer Methodist minister, a man of 
strong character, active and influential in his community, a staunch Republican 
who later served as State Senator 

Kanavel was graduated from the college of liberal arts of Northwestern 
University in 1896, and from the medical school of Northwestern University in 
1899 He served as interne in the Cook County Hospital after taking medical 
courses in Vienna Finally he began the practice of medicine on the south side 
of Chicago in igor After a few months of general practice he decided to devote 
himself exclusively to surgery, which was his choice from the beginning Oppor- 
tunity for doing this was afforded by Dr Franklin H Martin, gynecologist at the 
Post-Graduate Hospital, and Dr Weller Van Hook, surgeon at Wesley Memorial 
Hospital The associations thus made were continued for many years 
In 1906 Kanavel joined Harry M Richter and Frederic A Besley in conducting 
a surgical clinic at the Post-Graduate Hospital This proved an excellent training 
ground for all of them, open and frank criticism as to surgical procedures and 
pedagogic methods were freely exchanged As a matter of convenience the three 
bachelors established themselves in an apartment near the medical school and 
hospitals, where discussions might be continued as long as desired 
Kanavel volunteered for service in the World War and was occupied prin- 
cipally in matters of organization and standardization of surgical procedures. He 
served a short period overseas and was finally advanced to the rank of colonel 
In 1907, when 33 years of age, he married Miss Olive Rosencranz of 
Evansville, Indiana, a Wellesley graduate of exceptional character, ability, and 
charm. They lived in an apartment on Chicago’s south side. Neither Dr. 
Kanavel nor Mrs Kanavel enj'oyed living in the city, but the exigencies of sur- 
gical practice and of teaching in the city seemed to preclude their living elsewhere. 

An address given at the Memorial cecrciscs held in the Archibald Church Library, Northwestern University 
Medical School, June i, 1938, following the tragic death of Dr Kanavel on May 27, 193S 

5 
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Chinese, and evt ryw here looked upon as a court of last resort in the decision of 
difficult problems 

Finally, if jou could look deeply as well as widel), >ou would find m the 
minds and hearts of his students, his patients, his friends, and his associates 
lasting sincere admiration and deep affection for a man of splendid ability, of fine 
courage, of high ideals, ne\er forgotten, and of generous and abiding faith in his 
fellow men Suuner L kocir 
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farm-implement manufacturing company founded in the early days by Mrs 
Kanavel’s father at Evansville, in difficulty because of the depression. In all of 
these varied activities he showed amazing ability and helpfulness. 

Kanavel possessed a remarkably keen mentality. He was purposeful and ob- 
viously had a great capacity for work, intelligently organized. His formula for 
successful investigation in medicine, in which he believed all should participate, 
was simple. There was no mystery about it in his mind. The formula was simply 
constant pursuit of intelligently directed thought During the early days a 
soap-box in his apartment was the repository of notes and observation on in- 
fections of the hand. From this soap-box finally emerged the monograph that 
made its author world famous 

Kanavel had great tact. He avoided controversy. He was a master of diplo- 
macy. He had a simple, homely charm, a shrewd common sense, unfailing 
courtesy. His interests were many but he rode no hobbies. He had a genuine 
interest in people, especially those with whom he came in frequent contact in 
professional and university circles. To his university and to his associates, he 
was loyal to a fault. 

The welfare of young men in medicine, students, internes, residents, and 
assistants— and especially the welfare of the junior members of his department — 
was of paramount interest to Kanavel. He was quick to recognize and to reward 
merit. He was the inspiration responsible for the position attained by various 
former associates 

He was a master of effective extemporaneous speech. I recall his being un- 
expectedly called upon to address the members of the English Speaking Union 
in Sydney during a visit to Australia in 1927. He acquitted himself most creditably 
in a talk as appropriate, sincere, and quietly eloquent as any I have ever heard. 

Kanavel read history and biography by preference but enjoyed a good mystery 
story His memory of historical events and personalities was remarkable He 
was a conversationalist of distinction and enjoyed discussion. He had a large 
repertoire of stories, clean cut and never vulgar. He loved games— any game, 
such as golf or bridge, and could improvise games on the spur of the moment 
He was a hard man to beat and he liked to win Natural science, in which Mrs 
Kanavel shared his interest, was a source of great enjoyment. Hiking, fishing, 
and camping trips by automobile and pack-train were keenly enjoyed, and the 
recollections of a number of them shared with him remain as fond memories 
The sudden, accidental and tragic death of Allen Kanavel has left a vacancy 
in the faculty of the medical school impossible to fill, and has saddened the 
hearts of all of us. We who enjoyed his friendship are grateful for the privilege 
of having worked with him. His influence, exerted in behalf of a generation of 
medical men, lives and will be transmitted in the years to come 

Charles A. Elliott 
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The home they dreamed of building on the edge of a ravine m Glencoe never 
materialized Both Dr and Mrs Kanav el were subject to colds, of ten severe and 
persistent, which were apparently induced by conditions of living within the cit> 
The demands upon their time and strength were heavy and ever increasing, and 
became particularly burdensome for Mrs Ranavel In their dilemma they 
finally, in 1924, sought freedom and a more wholesome out-of door life in Rasa 
dena, near the home of a favonte aunt Later they established summer homes 
on the seashore at Del Mar and in the mountains at Big Pine, Injo County, 
California, where they would, on occasion, seek refuge 

Since the Kanavels’ desire lor a family seemed to be denied them by nature, 
they finally decided to adopt children Through the mediation of their friend, 
Dr Charles Paddock, obstetrician at St Luke’s Hospital, in whom they had 
confided, they were informed of the sad plight of an Army medical officer whose 
w 1 fe had died after giving birth to triplets The Kanav els forthwith adopted the 
babies— ‘two boys, who were identical twins, and a girl The conscientious and 
efficient care bestowed upon the three incubator babies immediately, and con 
tinuously thereafter for fifteen >ears, was a matter of absorbing interest, not 
only to their parents but to all who knew the family Needless to say, the assump 
tion of the responsibilities of parenthood materially influenced the lives of both 
Dr and Mrs Kanavcl 

kanavcl found it increasingly difficult to continue in the active practice of 
surgery because of the sensitivity of hi$ hands to the frequent scrubbing and 
antiseptics of the operating room, this was a result of x ray burns sustained at 
the old Post Graduate Hospital Consequently as the >ears went on he operated 
less frequently He continued as active as ever in the editorial direction of 
Surgery, Gynecology and Obstetrics, m helping to shape the destinies of 
the American College of Surgeons and, until 1929, as chairman of the Division of 
Surgery at Northwestern During this penod he commuted between Pasadena 
and Chicago 

In 1932 Mrs Kanavel s health began to fail Prom then on, until her death 
from leucemia in 1936, Dr Kanavel devoted himself to her care He was success 
ful throughout these trying J ears in keeping from her the know ledge of the nature 
and of the hopeless outlook of her illness As a result they were able to enjoy 
several years more of happy family life 

During the last few > ears Kanavel suffered from the effects of frequent attacks 
of acute glaucoma, only partially relieved by medical care Reading for more 
than an hour at a time became difficult and at times impossible This was 
indeed a trial 

Kanavel continued active after “retirement He continued as a guidrng in 
flucnce in the journal of Slrcerv, Gynecology and Obstetrics and in the 
American College of Surgeons In addition he retrieved the ill hrluncs of a 
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adherence to the principles previously referred to and had been the one chiefly 
responsible for its high editorial quality and for the choice of the contributions 
included in the pages of the journal. 

Dr Kanavel was not only a great editor but, during the years of his association 
with the Journal, had perfected himself in the technique of surgery, had become 
an outstanding diagnostician, had occupied teaching positions— eventually be- 
coming professor of surgery at Northwestern University Medical School He 
found time to contribute monographs and books on various surgical subj'ects. He 
developed an exquisite literary style and his appearance upon any surgical pro- 
gram was a guarantee that his contribution would be illuminating. I doubt if 
Dr Martin could have found a more able lieutenant to assist him in the early days 
in the development of this magazine than Allen Kanavel proved to be, for the 
respect in which he was held by the surgical profession added luster to the Journal 
Allen Buckner Kanavel, replete with idealism, untiring in constant effort to attain 
the highest, possessed of kindliness of soul, with sympathetic understanding of 
human frailties, leaves behind a record of a life well spent, a life worth while, 
an example for surgeons to emulate, and to those who knew and loved him, a 
memory to be revered. J Bentley Squiee 



ALLEN B KANAVEL AND SURGERY, GYNECOLOGY 
AND OBSTETRICS 

T HE tragic death o! Allen B Kanavel, while making us pause and reflect 
upon the uncertainty of We, brings a realization of how great a loss the 
surgical profession has sustained by his untimely death 
To his friends, who are countless, his passing is a poignant grief, to his associ 
ates on the Editorial Board of Surgery, Gynecology and Obstetrics is the 
added sorrow of being depnv ed of the sagacious advice of their beloved councilor 
It w as by no mere chance that, after Franklin Martin had eonceiv ed the idea 
of founding a surgical journal, embracing advanced surgical thought, he enlisted 
sn the project not only a group of the most eminent surgeons of the time but also 
a small group of younger men who had not as yet established their reputations as 
master surgeons 1 his > ounger group became the wheel horses of the organization 
and, as the y ears passed, the wisdom of his choice became increasingly manifest 
Among this > ounger group w as Allen B Kanavel who held the position of associ 
ate editor from the first edition of Surgery, Gynecology and Obstetrics on 
July r, 1905, until the death of its Founder thirty years later After Dr Martin s 
death he became editor in chief 

The surgeons of America and abroad who have watched the growth of this 
Journal o\ er a period of thirty three y ears recognize the determining factor w hich 
Dr Xana\ el’s influence has had upon its literary excellence and surgical appeal 
Certain principles of policy had been laid down— “The Journal was to be of 
practical value to the practicing surgeon Every endeavor was to be made to 
foster the scholarly and scientific aspirations of the surgical profession It was to 
be truly an international journal It was to represent the highest type of book 
making w ith adequate illustrations and con^ervativ e literary sty te No personal 
prejudices or commercial considerations were to influence its editorial policy 
These were the words of Allen B Kanavel in his contribution to the z 5 th anm 
versary number of the Journal, they sum up the ideals which have been faithfully 
followed Ei en in the early years of Dr Kanavel’s association with the Journal 
his viewpoint on the policies to be followed, the articles to appear m the Journal 
earned great w eight with the editorial board and the wisdom of his judgment be 
came so apparent lo ah who worked with him that there were rarely differences 
of opinion 

As the publication grew it received the respect and endorsement of surgeons 
atbome andabroad and the rosterof contributors to Surgery Gynecolocv and 
Obstetrics would almost be a rosterof the famous surgeons of the world of the 
past thirty five \fats During all these years. Dr Kanavel had been firm for 
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principles of scientific medicine and instructed in the simpler procedures necessary for home 
nursing, will a gap be filled in our system of medical instruction, the standards of professional 
service improved, fraternal spirit engendered, and to the hospital will be attached the warm 
and sympathetic support of the public ” 

Dr. Kanavel was a member of the Committee on History Reviews from 1923 
to 1926, aiding in the annual review of the approximately 650 sets of histories 
which are submitted each year As an editor of Surgery, Gynecology and 
Obstetrics he presented each year the prize which has been offered by that 
Journal since 1931 for the most acceptable set of medical records presented by 
any candidate for Fellowship during the preceding year 

He was a member of the Committee on Graduate Training in Surgery in 1936 
and of the Library Committee from 1936 to 193S. 

In the deliberations of all these committees his contributions were always wise 
and based upon deliberate judgment of the values of the matters under discussion. 

Dr Kanavel was president of the American College of Surgeons for the year 
1931-1932 The following brief excerpts from his inaugural address and from his 
address as retiring president sum up well his conception of the purposes and spirit 
of the College . 

“The justification of any medical organization lies in the unselfishness of its ideals, its 
achievements come from its initiative and freedom from guild fundamentalism, and its per- 
manence rests upon its service to the public . . 

“The American College of Surgeons is interested not alone m assuring competent care to 
the sick, but also in advancing the frontiers of medical knowledge In our intense study of 
the obvious and practical we should not neglect to emphasize that unselfish service, personal 
and professional honesty, the desire to seek new truths, industry, broad culture, judgment 
and imagination, even more than technical efficiency, are the qualities that have given 
American surgeons an enviable position in international surgery ” 

By these last words Dr Kanavel unwittingly described himself Above all 
else he was fair-minded and he was just, and these two qualities are the prime 
reasons for Dr. Kanavel’s great and continuing influence in Northwestern Uni- 
versity, in Surgery, Gynecology and Obstetrics, in the American College of 
Surgeons, in medicine itself. George Crile 



DR KANAVEL AND THE AMERICAN COLLEGE 
OF SURGEONS 


D R AJ LLN B KANAVEI was a brilliant student in the University 
and in the Medical School By the collaboration of a keen mind and a 
cunning hand he achieved eminence in surgical technique in the most 
intricate field of surgery Dr Kanavel possess fd these fundamental characters 
tics— ability character, the will to serve, the capacity for calm deliberation He 
was essentially an artist— none but an artist could so reconstruct and remodel 
deformed hands, could write such beautiful English, could speak ruth such un 
u^ual grace and facility 

These very characteristics made him a figure of outstanding influence m the 
American College of Surgeons w hirh he ser\ ed continuously from its inception 
Not only was Dr Kanavel a Founder and Lne Member of the College but he was 
also a member of the committee which organized the Clinical Congress of Sur 
geons and was the treasurer of the Congress during the seven years of its irde 
pendent existence anteccdmt to the foundation of the American College of 
Surgeons 

He was a Regent and a member of the Executive and Finance Committees 
from iQ’3 to the time of his death He was a member of the Board of Governors 
from 1913 to 1918 and from 1921 to 1927 

Even btfore the inception of the College Dr Kanavel had been interested in 
hospital standardization and at the business meeting of the Clinical Congress held 
in New York m 1912 he presented a resolution which provided that "some system 
of standardization of hospital equipment and hospital work should be developed 
to the <-nd that those in titutions having the highest ideals may hav e proper recog 
nitiort before the profession and that those of infenor equipment and standards 
should be stimulated to raise the quality of their work ’ and that "the presi 
dent of the Congress be authorized to appoint a committee from the profession 
delegated to carry tin. spirit of this resolution into effect and rqiort to the Clinical 
Congress m tgtv ' Dr Kanavel was appointed a member of this committee 
He was a member of the Committee on Standards for Illinois from 1917 to 19*9 
This committee developed a plan including a minimum standard of equipment 
and of efficiency which formed the basis for the first classification of hospitals 
His cwjcrptmn of the v alue of the hospital as a teaching center is w ell summed 
up in the conclusion of an addre-s given by him at the Hospital Standardization 
Conference w St Louis m 1932 

Thus with the « ncrpiioD of the .tandardued hospital as a leaching center where the 
interne v. iU secure a better training for practice the aspiring -pernhst receive his instruction 
the general practitioner had bis postgraduate teaching and the pub'ic be informed of the 
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BIOGRAPHICAL OUTLINE 

Born in Sedgwick, Kansas, September 2, 1874, son of George W and Mary (Paugh) 
Kanavel 

Died near Mojave, California, May 27, 1938 
Northwestern University, A.B., 1896 

Northwestern University Medical School, M D. (cum laude) 1899 
Northwestern University, D Sc.(Hon), 1924 
Postgraduate course in Vienna 

Mamed Olive Rosencranz of Evansville, Indiana, 1907 
Children. Richard, David, and Patricia 
Attending Surgeon, Cook County Hospital, 1913-1919 
Attending Surgeon, Wesley Memorial Hospital, 1910-1938 
Attending Surgeon, Passavant Memorial Hospital, 1929-1938 
Instructor m Clinical Surgery, Northwestern University Medical School, 1902-1907 
Associate m Surgery, Northwestern University Medical School, 1907-1908 
Assistant Professor of Surgery, Northwestern University Medical School, 1908-1917 
Associate Professor of Surgery, Northwestern University Medical School, 2917-1918 
Professor of Surgery, Northwestern University Medical School, 1919-1938 
Chairman, Division of Surgery, Northwestern University Medical School, 1920-1929 
Associate Editor, Surgery, Gynecology and Obstetrics, 1905-1935, Editor, 1935- 
1938 

Founder, Regent, President (1931-1932), American College of Surgeons 
Colonel, Medical Corps, U S Army Served in Surgeon General’s office and as Con- 
sultant for A E F in France 

MEMBER OF MEDICAL AND OTHER ORGANIZATIONS 

American College of Surgeons 
Chicago Medical Society 
Chicago Surgical Society 
Illinois Medical Association 
Amencan Medical Association 
Institute of Medicine of Chicago 
Society of Medical History of Chicago 
Society of Clinical Surgery 
American Surgical Association 
Western Surgical Association 

Interstate Post Graduate Medical Association of North America 
Societe Internationale de Chirurgie 

Corresponding member, Royal Institute of Clinical Medicine, Rome 

University Club of Chicago 

Anandale Country Club of Pasadena, California 



ALLEN B KANAVEL AND HIS MILITARY SERVICE 

I T w as my pleasure to hav e know n Dr Allen B Kanav el for manj years I was 
first attracted b> his tv nting on various surgical subjects The subject mat 
ter, the clarity of expression, together with his familiarity with his subject in 
all his w riUngs, were quite evident One could learn much from his contributions 
to our knowledge of the subjects upon which he wrote 

He had a most attractive personality, and in I ranee, during the War, I was 
greatly indebted to him for the valuable assistance rendered by him at our Surgi 
cal Headquarters, w here he filled with great satisfaction the position of Assistant 
to the Chief Consultant in Surgery He was most helpful m every way, and his 
judgment and his ability to $i?e up the different men for different positions of 
responsibility could alwajs be relied upon He entered service as Major in the 
Medical Corps, USA., reported fordutj November ig, 1917, and was assigned 
to the Division of Surgery, Surgeon General’s Office His duties were principally 
concerned with the recruitingand assignment of surgical specialists Later he be 
came Lieutenant Colonel, and in August, 19 1 8, w as appointed Colonel m the Medi 
cal Corps In September, 1918, he was reliev ed of duty in the Surgeon General s 
Office and was ordered to France to serve as Assistant to the Chief Consultant 
in Surgery of the American Expeditionary Forces 

The profession of surgery has lost one of its outstanding representativcs—a 
man who stood for the best, and whose abserce will be greatly felt 

JUT Frwcv 
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51 s 
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Social Ideals in Hospital Service Hosp Stand 
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Physiology and Diagnosis of Abdominal Surgical 
Lesions 
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dence Modern Hosp , 1932, Jan , 38 49-51. 
The Program of the College and the Initiates’ Re- 
sponsibilities Surg , Gynec & Obst , 1932, 54 
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Fundamentalism and Social Progress in Medicine 
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Congenital Malformations of the Hands Arch 
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ELECTROCOAGULATION OF FOUR HUNDRED CERVICAL 
EROSIONS— A PHOTOGRAPHIC STUDY 


OTILLIE ZELEZNY-BAUMRUCKER, M D , and GEORGE O BAUMRUCKER, M D , 

Chicago, Illinois 


T HE subject of cervical erosions bas 
in recent years attracted consider- 
able attention Because of its high 
incidence and persistence we believe 
that it will not be ill timed to give this condi- 
tion a more detailed study The trend of 
thought of recent writers on the subject con- 
forms with the opinion held by Curtis, namely, 
that the cure of the lacerated and infected 
cervix is a most potent prophylactic measure 
in the elimination of cancer of the cervix 
Crossen reminds us of the frequency of cancer 

From the Women and Children’s Hospital, Chicago, and the 
Gemto-Unnary out patient department, Rush Medical College, 
Chicago 

Colored photographs demonstrated before American College 
of Surgeons meeting October 26, 1937, Chicago 


in this location, and states that chronic cer- 
vicitis is apparently the important factor 
The subject, therefore, becomes of interest to 
those of us who believe that chronic infection 
and irritation play a part in the etiology of 
cancer 

Further interest is added when we become 
aware of the steadily growing conviction 
among gynecologists that the infected cervix 
can be added to the list of other recognized 
foci, namely, teeth, tonsils, the sinus, and 
prostate Attention has been called by C H 
Davis to the relief of arthritis subsequent to 
the cautery treatment of a streptococcic in- 
fection of the cervix and by Offutt to the role 
of cervicitis in iritis, low grade pelvic cellu- 


Colored plate 

A Chronic cystic cervix, with endocervicitis in pa- 
tient, Mrs H , aged 46 years, mother of 2 children, 16 and 
iS years Patient had severe backache and feeling of 
"eight in pelvis and profuse discharge, frequency of urina- 
tion 1, Before treatment, 2, September 17, 1937, gray 
slough present immediately following coagulation, 3, 
December 14, showing healed erosion, canal not fully 
healed, 4, January 18, 1938, 4 months later, cervix en- 
tirely healed 

B i, Polypoid erosion Mrs C , aged 28 years, mother of 
2 children, 4 and 6 years A metal stem pessary was re- 
moved in August, 1937 2, September 21, 1937, immedi- 

ately following coagulation, note black eschar sometimes 
formed w hen it is necessary to stop a heavy bleeder follow- 
ing biopsy The gray slough is more desirable 3, Two 
weeks later, slough off, 4, December 21, healed cervix 3 
months later 

C Extcnsne erosion Mrs W , aged 40 years, qmntip- 


ara, last child, 1931 Treated by coagulation, October 26, 
1937 2, November 16, closer focus, 3 weeks following 

coagulation, shows squamous epithelium growing m over 
eroded area, 3, December 7, further healing Canal re- 
touched with electrode at this date, 4, Complete healing 
January 23, 1938, 3 months later 

D 1, Spongy erosion Mrs D , aged 37 years, had child 
15 years ago, sterile since 2, December 7, showing canal 
coagulated Upper and lower lips coagulated December 
2I > 2 weeks later 3, March 1, 1938, erosion healed 10 
weeks following coagulation 

E 1, Erosion of upper lip and canal Mrs F , aged 40 
years, quadnpara 2, November 10, 1937, upper lip and 
canal coagulated, 3, January n, J938, upper lip healed 
and retracted, lower lip to be done at a later date 
F I, Follicular cervicitis Mrs I , aged 30 years, trip- 
ara Follicles coagulated November 30, 1937 Erosion of 
the cervix coagulated 1 year previously. 2, January 2- 
1938. cervix healed 8 weeks following coagulation ^ 
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litis, and nephritis Langstroth is convinced 
that the cervix as a focus is second to none as 
a factor m nervous and mental diseases 
Infertility as a sequel of endocemcitis has 
been stressed by Kimble and by Adair, and 
Mathews mentions the frequency with which 
conception follows the cure of the lesion The 
quotations are numerous and indicate the im 
portance of this segment of the uterus 
This report is based on a study of 400 cases 
0/ cervical erosions collected during the past 
5 years, from both c\mita\ and private prac- 
tice The treatment has been limited to 
electrocoagulation of the lesions with a spark 
gap diathermy machine Description usually 
being inadequate m this type of work colored 
photography became a very satisfactory 
means of demonstrating results 

DEFINITION AND PATHOTOCt 
The term cervical erosion is synonymous 
with chronic cervicitis and is referred to by 
Goodall and Power as “ectropion ” This m 
brief is a red vascular, well demarcated and 
sometimes raised area, surrounding the cer 
vical os and involving part or all of the cervix 
It always extends into the canal of the cervix 
because therein lies its source, a chronic cer 
vicitis, and a chronic endocervicitis are to 
existent The erosion will not form if there is 
no chronic infection in the canal The erosion 
is a benign lesion It is usually covered by a 
thick mucous or mucopurulent discharge, 
which can be seen exuding from the os 

\ more accurate understanding may be had 
from a consideration of the pathology The 
consensus of various writers is that there is 
originally an endoccrv lcitis with involvement 
of the racemose and deeply burrowing cer 
vical glands of the canal The infection pro 
duces a hyperemia which stimulates this 
glandular epithelium of the canal to hyper 
plasia and hypersecretion 

The protective vaginal squamous cpithe 
hum, covering the ctrvix to the os is thus 
macerated and injured bv contact with the 
alkaline mucopurulent discharge and by the 
dow nspread of the endocervical infection and 
as a result the superficial lay irs are desqua 
mated According to Talk this raw surface 
around the os is the true trosion and its over 


growth by the deep red, hyperplastic alkaline 
resistant, columnar epithihum of the canal 
constitutes the first stage of healing It is this 
latter stage that is referred to as ‘ ectropion 
or eversion Adair states the ‘cervical lesion 
itself is characterized microscopically by a 
partial or complete loss of surface epithelium 
with a partial or complete replacement with 
atypical epithelium No destruction of the 
subepithelium is present thus distinguishing 
erosions from ulcer * 

Histologically , our sections show a layer of 
columnar cells covering the base of the eroded 
area But whether this is a downspread of the 
columnar epithelium from the canal or merely 
the basal layer of squamous epithelium which 
resembles columnar epithelium, we are not in 
a position to say (Fig 1) 

The surface of the chronically infected 
cervix is often studded with many small gray 
cysts These arc believed to be retention cysts 
due to the obstruction of the displaced race 
mose glands originally of the cervical canal 
They are usually obstructed bv an overgrowth 
of new squamous epithelium in the process of 
healing The increase in the size of the chrom 
tally infected cervix is explained by edema, 
fibrous replacement, round cell infiltration, 
and increase in the number of deep retention 
cysts The proliferation of glandular columnar 
epithelium of the canal into rug-c, often pro 
duces the deep red polyps seen protruding 
from the os in chronic cases The cervical dis 
tortion occasionally seen is usually due to a 
previous laceration of the cervix following a 
delivery or following surgery to the cervix 

We believe that healing takes place only 
after the alkaline discharge ceases and the 
squamous epithelium of the portio vaginalis 
again covers the area This means that all the 
endocervicitis and the atypical epithelium 
covering the erosion must be destroyed He 
believe that electrocoagulation docs this 


Of 1 380 adult female new admissions to the 
out patient department of the \Vomtn and 
Childrens Hospital for 1937 6», or 45 per 
cent had examination of the cervix with a 
speculum 0/ these 621 patients cervical 
erosions were found in 279 Sixty two or 
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TABLE I —AGE INCIDENCE IN 400 CASES 
CERVICAL EROSION 

Cases Per Cent 


Below 20 

4 

i 

20-29 

137 

34 

3°"39 

179 

45 

40-49 

71 

8 

'7 

5°-S9 

2 

85 

1 



TABLE II —OTHER ASSOCIATED EACTORS 

Cases Per cent 


Multipaia 364 9 1 

Nullipara 36 9 

Symptoms dated to last delivery 119 33 

Previous miscarriage 38 10 

Symptoms dated to last miscarriage 10 26 

Definite frequency and nocturia 44 11 


roughly only one-fourth to one-fifth of all 
erosions were referred to diathermy for coagu- 
lation Although 279 erosions would be only 
20 per cent of the 1,380 cases admitted, it 
would be 45 per cent of the 62 r cases examined 
vaginally We may safely say, therefore, that 
the incidence of erosion in this particular 
clinic lies somewhere between 20 to 45 per 
cent of all women entering Of the 400 pa- 
tients treated by coagulation, r79, or 45 per 
cent, were between the ages of 30 to 39, and 
80 per cent were under 39, the average age 
was 33 2 years This shows a definite relation 
to the childbearing age Age variation as 
shown in Table I was from 17 (r case) to 85 
(1 case) 

We have found that the symptoms of ero- 
sion have often dated to the time of the last 
delivery, the last miscarriage, the last curettage, 
or the last gonorrheal infection Thirty-three 
per cent of our patients definitely date symp- 
toms to the last delivery (Table II) We have 
often seen it following the use of the stem 
pessary Occasionally, we have observed one 
with no apparent cause This is the very mild 
type seen in young nulliparous and unmarried 
women, referred to by some authors as the 
virginal type of erosion Other causes men- 
tioned in the recent literature are forceps de- 
livery and trichomonas infection The latter, 
we have observed twice to be associated with 
a mild type of erosion 
The significant fact to be noted from all 
these conditions which are listed as etiological 
factors is that they all produce some injury to 
the cervical canal Mathews found that the 



Fig 1 Section through an erosion Mrs K , aged 22 
years Extensive deep red lesion covering almost entire 
cervix Section show s appearance at time of examination 
3 months follow ing delivery Biopsy taken through vaginal 
portion of cervix Note presence of cervical glands, 
columnar epithelium, infiltration of cells — predominantly 
small lymphocytes, absence of squamous epithelium, and 
increased vascularity. 

staphylococcus, the streptococcus, and the 
Bacillus coli are present in chronic endocer- 
vicitis Herrold has cultured the strepto- 
coccus and a type of enterococcus from cer- 
vical lesions Hence after the initial damage 
has been done to the canal, these organisms 
firmly establish themselves in the deep race- 
mose glands and produce a chronic endocer- 
vicitis This infection may extend downward 
and produce erosion, and it may occasionally 
extend upward and produce an endometritis 
If the infecting organism is a streptococcus or 
a gonococcus, the cervix may at the same time 
act as a focus of infection, and remain a cause 
of an associated chronic arthritis 

SYMPTOMS 

Being an area of very little sensation, the 
symptoms arising from the cervix directly are 
negligible Inthegreatmajorityof ourpatients, 
the only symptoms were discharge and back- 
ache _ The symptoms complained of by 
“erosion” patients can be divided into five 
groups. 

1 Those due to the obstruction of the cer- 
vical canal by the endocervicitis and cyst 
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formation, these are dysmenorrhea hearing 
down pains, feeling of weight in the pelvis, 
lumbosacral pam, and sterility 

2 Those due to the discharge, namely 
p runtis vuli v 

3 Those due to the erosion itself, bleeding 
betn een periods, and dyspareuma 

4 Those due to an associated trigomtis, 
namely frequency and urgency of urination 

5 And finally , those due to latent effects of 
the cervix as a focus of infection, namely 
arthritis and iritis (We have seen no asso 
dated intis ) 

Suv-h symptoms as nervousness headache, 
fatigue, and mental distress frequently seen 
in these patients may be classed m either this 
latter group or attributed to a definite fear of 
malignancy 

\\ e have found frequency of urination to be 
noted in about n per cent of the histones 
examined frequency of urination is often 
associated with an accompanying cy stocele, 
trichomonas infection, stricture of the urethra, 
urethral polyps, or caruncle urethra, and must 
not be attributed to the erosion \\ insbury 
White has demonstrated lymphatic conncc 
tions between the cervix vagina, bladder, and 
kidney, and states that ‘ cystoscopy shows 
that bladdennflammation (in erosion) is local 
ized to the trigone AH degrees of inflamma 
Hon are met with from mere hyperemia to 
ulceration, and inflammation may have spread 
to other parts of the vesicle mucosa Herrold 
found symptoms of frequency associated with 
the presence of bacteria in the urine of erosion 
patients 

\\c have never observed any involvement 
as severe as ulceration of the trigone How 
tier, as a matter of curiosity, we cjstos coped 
20 consecutive erosion patients Cystoscopy 
showed definite trigomtis in 4 patients, and 
3 of these had marked symptoms of nocturia 
and frequency The cause of the frequency 
and nocturia m J other patients was deli 
mtcly due to an associated trichomonas m 
feet ion and cannot be attributed to the ero 
sion One of the trichomonas ca^es had a 
marked (ngonitis (Table IV) 

In all 4 cases where the trigomtis was asso 
aated with the erosion alone and not with a 
trichomonas infection the svmptoms of fre 


quency and nocturia as well as the inflamma 
tion of the trigone had disappeared with the 
healing of the cervix 

STESlun 

Of these 400 cases there were 23 who com 
plained of sterility Seven, or 34 per cent of 
these 23, never had been pregnant and 16 or 
65 per cent, had a prenous pregnancy Of 
this latter group of 16, only 9 returned for a 
follow' up study and 4 of these had become 
pregnant following coagulation treatment 
The remaining 5 remained sterile, r had 
been separated from her husband since birth 
of first child and 2 showed reddening of 
cervical canal or a recurrent endocervicitis 
The incidence of fertility subsequent to coagu 
lation, namely 4 cases may, therefore, be 
interpreted to be 25 per cent (in relation to 
the total 16 cases) or 44 per cent (in relation 
to the 9 cases who returned for examination) 
He have often seen pregnancy occur in the 
presence of a severe erosion, but wc believe 
that conception is much less likely to take 
place in the presence of this lesion Kurzrock 
ant} Miller state that 'there is a lytic sab 
stance in human semen which will disinte 
grate a normal cervical mucus plug Its ac 
tivity is stopped by the presence of pus in the 
mucus ’ Hi nee penetration of this mucus 
plug by spermatozoa becomes difficult if not 
impossible in such a condition as endoccrvi 
citis This seems to be indicated by the obscr 
vation that in 39 of the 400 women each had 
r child and then no other some even after 
intervals of 10 to i 3 years following the first 
delivery These patients did not complain of 
sterility and are not listed as sterility patients 
But judging from their careless use of contra 
ceptivcs it is hard to believe that thur ste 
rihty was 100 per cent voluntary 

RELATIVE V VLLF OF CERVICAL THERVPV 

The methods of treatment to which the 
cervix has been subjected in the past can be 
grouped into four main heads (1) chemical 
including all types of caustics and dyes (2) 
surgical including conization and the Murm 
dotf operation (3) thermal including cauter 
ization and (4) electrical including coagula 
tion 
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TABLE HI —RESULTS ELECTROCOAGULATION 


400 CASES CERVICAL EROSION 

Cases Per cent 


One treatment only 

33 ° 

82 

More than one treatment 

70 

18 

Healed in 10 weeks or less 

296 

75 

Healed in more than 10 weeks 

104 

25 

Recurrence after 1 year or more 

28 

7 


A knowledge of the nature of the deeply 
infected racemose glands of the canal will 
immediately warn us away from such futile 
agents as silver nitrate, iodine, phenol, mer- 
curochrome, gentian violet, or such procedures 
as alcohol injections and irrigation These are 
palliative, but not curative in all but the very 
mild type of erosions 

“Surgery of the cervix,” states Kimble, “is 
no longer considered the method of choice ” 
Adair believes that conization and surgery 
should not be employed where future child- 
bearing is contemplated. We feel that such a 
radical hospitalizing procedure is unnecessary 
in the light of the highly successful results 
obtained with coagulation in cervices which 
have previously been considered surgical The 
objections to the Sturmdorf procedure are 
brought out by Wolf who shows that 1 of 5 
have poor results Goodall very vigorously 
states that amputation of the cervix for the 
cure of endocervicitis is an “ostrich-like sub- 
terfuge,” because of late septic hemorrhage 
and lack of primary union 

The results of the cautery treatment of the 
cervix approach those of coagulation the 
closest There are, however, strong objections 
to the cautery treatment Goodall’s use of the 
cautery by just producing a parboiled appear- 
ance of the cervical os rather than a charring, 
resembles coagulation very closely and prob- 
ably accounts for his good results with the 
cautery He emphasizes the harmful effects 
of deep cautery to the canal, saying that it 
may make dilatation at subsequent labors 
difficult Mathews, another proponent of the 
cautery, agrees that too deep cautery may 
produce a stenosis of the os cervicis 

While cauterization of the cervix has been 
in use for some time, electrocoagulation is a 
recent procedure as far as the cervix uteri is 
concerned Hunner in 1906, first advocated 
the use of the cautery for the cure of cervicitis. 
Dickinson in 1921 recommended a similar pro- 


TABLE TV —CYSTOSCOPIC FINDINGS IN 20 
CONSECUTIVE EROSION PATIENTS 


Ty pe of 
erosion 

Urinary 

symptoms 

Cystoscopic 

findings 

Other 

mfeetton 

S Moderate 

None 

None 

None 

6 Severe 

None 

None 

None 

Moderate 

Frequency , 
nocturia 

| Tngonitis 

None 

Moderate 

Frequency, 

burning 

Trigonitis, inflam- 
mation right 
ureteral orifice 

4+ Wassermann 

Severe 

laceration 

Frequency, 

nocturia 

Tngonitis, 
cy stitis 

None 

Severe 

None 

Tngonitis 

None 

Mild 

Frequency , 
nocturia 1 

Urethritis 

Trichomonas V 

Mild 

Frequency, ■ 

nocturia | 

Tngonitis, cystitis 1 
urethritis | 

Trichomonas V 

Total 

20 cases 

3 with symp- 
toms due to | 
erosion (is | 
per cent) i 

4 with associated 
tngonitis (20 per 1 
cent) 1 



cedure with radial incisions of the os How- 
ever, it was not until 1926 that any reference 
was made in the literature to electrocoagula- 
tion of the cervix 

This was made by two Frenchmen, Flandrin 
and Schil, who reported a year’s work with a 
“sparking current” They claimed excep- 
tionally quick healing, soft scars, and subse- 
quent pregnancy (They used a spark-gap 
machine ) Moench and Schulman in 1930 
prepared a preliminary report on electro- 
coagulation of the cervix They concluded 
that the effects of coagulation were as good if 
not better than cauterization with the added 
attraction of less danger from stenosis and 
greater ease of handling The senior author 
( 0 . Z B.) has been using this form of therapy 
since 1926 

We prefer this treatment over cautery or 
surgery because of the following definite 
factors 

The procedure is simple and quick; it is 
ambulatory, it is positive, it will allow subse- 
quent pregnancies, it will not produce stenosis; 
it will rarely have postoperative complications 
of bleeding; it needs no hospitalization of 
patient; it needs no packing, it needs no anes- 
thesia, and there is no need to grasp the cervix 
with a tenaculum 

_ We do not recommend the use of the'cherry 
bipolar electrode This produces a coagulation 
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Fig 2 Normal cervu Mrs C aged 34 jears One 
child 1914 Cervical erosion coagulated October a6 
4937 healed December 8 1917 6 weeks later Biopsy- 
taken January 4 or 10 weeks follow mg coagulation (mouth 
of cer\ u) Note normal appearance of stratified squamous 
epithelium and columnar like cells of its basal layer (Same 
magnification as Fig 1 ) 

of the cervical canal it is true, but because of 
the high percentage of stenosis produced with 
this electrode in the patients on whom it was 
used we hat e net cr gone had. to it again H e 
hate found that there is a much greater mar 
gin of freedom and safety with the unipolar 
“blunt needle’ electrode Falk also calls 
attention to the poor results of coagulation 
with the bipolar electrode 

TECHNIQUE 

The treatment was limited to the electro 
coagulation of cemal erosions with a «park 
gap machine Other types of cervical lesions 
are rare and were weeded out in the other 
departments by smears cultures dark field, 
and biopsy, before being referred for dta 
therm) The casts were not selected and 
except for certain definile but infrequent 
contra indications every type of erosion sent 
in was treated These \ancd from the simple 
small erosions including the so called virginal 
type to the extensive, raised erosions involv 
mg almost the entire cervix These w ere often 
associated with lacerated, edematous, and 
hvpertrophied cervices and were complicated 


by polyps cysts, and follicles— the type man) 
writers refer to as the surgical cervix 
Anesthesia is not necessary It is the verv 
rare patient who complains The mucus is 
wiped from the cervix so that the extent of the 
Jesion may be seen It is not removed from 
the cervical canal because we behev e that the 
fluid distributes the heat more evenly in the 
canal following the insertion of the electrode 
A spark gap diathermy machine was used 
The indifferent electrode w as connected to an 
aluminum abdominal pad, the active elec 
trode from the low voltage terminal to the 
needle electrode, held m a faakehte handle 
The needle is inserted into the canal to a 
depth of about a half inch and remoicd when 
a whitish circumference appears at the os 
after which the point of the electrode is just 
touched to the erosion until a whitish gray 
circular area appears This is repeated each 
area overlapping the next until the entire 
erosion is coagulated white (Fig $ ) 

We believe with Frost that the bactericidal 
effect of the heat from the coagulating current 
extends deeper than 1 to a millimeters down 
into the cervix, and hence gets to the deeph 
infected racemose glands This is proved by 
the repeated experience that if the erosion 
alone is coagulated and the canal neglected 
the erosion is very apt to recur however, if 
the canal alone is coagulated the erosion will 
often heal spontaneously By pressing the 
needle to the erosion, before stepping on the 
foot switch, we avoid a sparking current, and 
hence, we avoid the production of charring 
Coagulation is to be preferred to charring 
Trost was unable to detect histologically 
any sign of scar tissue underlying the newly 
formed squamous epithelium following coagu 
la Don The accompanying photomicrograph 
shows a healed cervix 10 weeks following coag 
ulation having cv cry appearance of a normal 
cervix (Fig 2) 

A thin rubber tube from a cigarette drain 
is placed around the jaws of the speculum for 
the purpose of keeping the vaginal walls 
from falling into view and gives a good vision 
during photography or treatment A\e find 
that the metal speculum is no handicap to 
coagulation H e hav c often connected the in 
different electrode to the 'peculum instead of 
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using a metal abdominal pad When the 
rubber cigarette tube is used, however, this 
cannot be done because of the insulating 
effect of rubber 

Obstruction of the canal sometimes occurs 
following coagulation, and is due to the slough 
in the canal This usually produces symptoms 
of back pains and cramps Therefore, as a 
follow-up treatment to prevent this condition, 
we insert a thin mercurochrome-dipped appli- 
cator into the canal once a week until healing 
is established This allows uterine drainage 
and relieves the symptoms immediately. 

CONTRA-INDICATIONS 

If coagulation is done too close to the 
menstrual period, there is apt to be trouble- 
some bleeding during and following coagula- 
tion This can be stopped by re-touching the 
bleeding area with the electrode or applying 
a small applicator dampened with Monsel’s 
solution for a few minutes. Because of the 
associated bleeding, we have made it a rule 
not to coagulate 10 days before or after the 
menstrual flow 

Acute gonorrhea of the cervix is never 
coagulated Chronic gonorrhea of the cervix 
is coagulated and often is the only way in 
which this persistent infection can be cured 

Kimble finds that there is often a rapid sub- 
sidence of complicating chronic pathology 
following coagulation This may be true of 
chronic conditions, but we believe that it is 
best to wait until symptoms of any suspicious 
acute or subacute pelvic conditions subside 
before coagulating Failure to heed this rule 
gave us cause for concern in one instance, 
namely immediately following coagulation, 
the patient had an acute attack of pelvic pain 
and developed a fever of 103 which persisted 
for a few days, before subsiding It was not 
until after the coagulation that we learned of 
a previous history of salpingitis and of the 
finding of a suspicious mass in the pelvis at a 
previous examination by her physician 

Although Frost states that coagulation of 
the cervix during the first 3 months of preg- 
nancy is permissible we have not made it a 
practice to coagulate the cervices or canals 
even in the early months of pregnancy first, 
because there is some danger of inducing 



Fig 3 Diagram of equipment used in electrocoagula- 
tion of the cervix Insert A, Actual size and shape of tip 
of coagulating electrode (Fischer) 


abortion and, second, there is always apt to 
be excessive bleeding from the pregnant and 
vascular cervix following coagulation 

In most instances the canal and both lips of 
the cervix were coagulated at the same time 
In the severe erosions, however, only one lip 
was coagulated at a time 

The number of treatments varied from 1 
in 330, or 82 per cent, to 2 or 3 in 70, or 18 per 
cent, of the cases, usually the more severe or 
cystic erosions (Table III) We have always 
preferred to coagulate the more involved cer- 
vices 2 or 3 times rather than attempt a single 
heavy coagulation With this procedure we 
have seen no stenosis Slight contractions of 
the cervical os may and do occur by over- 
coagulating These, however, are soft scars 
and are easily dilated This cannot be said of 
the stenosis following cautery, for which the 
patient will occasionally need a general anes- 
thetic for dilatation of the cervix 
The patients are given an ichthyol tampon 
following the coagulation and told to retain 
it for 2 days They are advised against douch- 
ing and intercourse for 3 to 4 weeks After 
this, they are allowed to douche with a mild 
iodine solution We find that 296, or 75 per 
cent, healed in 10 weeks or less, and 104 or 
25 per cent took more than 10 weeks to heal. 
A few were healed only after 6 months’ time 
and with repeated coagulation Recurrence 
after 1 year or more occurred in 28, or 7 per 
cent of cases (Table III). 

As to the effect of coagulation on the sub- 
sequent dilatation of the cervix, our experi- 
ence has been that after coagulation women 
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Fir a Normal cervix Mr* G aged 34 years One 
child ig»4 Cervical erosion coagulated October 36 
1937 healed December 8 tow 6 weeks later Biopsy 
taken January 4 or ro weeks following coagulation {mouth 
of cervix) Note normal appearance of stratified squamous 
epithelium and columnar like cells of it* basal lajer (Same 
magnification as Tig r) 

of the cemcal canal, it i» true, hut because of 
the high percentage of stenosis produced with 
this electrode in the patients on whom it was 
used tve hav e ne\ er gone back to it again We 
have found that there is a much greater mar 
gin of freedom and safety with the unipolar 
“blunt needle" electrode Falk also calls 
attention to the poor results of coagulation 
with the bipolar electrode 

TECHNIQUE 

The treatment was limited to the electro 
coagulation of cemal erosions with a spark 
gap machine Other types of cervical lesions 
are rare and were weeded out m the other 
departments by smears cultures, dark field, 
and biopsy before being referred for dta 
thermy The cases were not selected and 
except for certain definite but infrequent 
contra indications every type of erosion sent 
in was treated These varied from the simple 
small erosions including the so called virginal 
type to the extensive, raised erosions involv 
ing almost the entire cervix These were often 
associated with lacerated edematous and 
hypertrophied cervices and were complicated 


b> polyps cysts, and follicles —the type man) 
writers refer to a» the surgical cervix 
Anesthesia is not necessar> It ts the ver> 
rare patient who complains The mucus is 
wiped from the cervix so that the extent of the 
lesion may be seen It is not removed from 
the cemcal canal because we believe that the 
fluid distributes the heat more evenly in the 
canal following the insertion of the electrode 
A spark gap diathermy machine was used 
The indifferent electrode was connected to an 
aluminum abdominal pad, the active elec 
trode from the low voltage terminal to the 
needle electrode, held in a bakehte handle 
The needle is inserted into the canal to a 
depth of about a half inch and removed when 
a whitish circumference appears at the os 
after which the point of the electrode is just 
touched to the erosion until a whitish gray 
circular area appears This is repeated, each 
area overlapping the next until the entire 
erosion is coagulated white (Fig 3 ) 

W e believe with Frost that the bactericidal 
effect of the heat from the coagulating current 
extends deeper than 1 to a millimeters down 
into the cervix, and hence gets to the deeply 
infected racemose glands This is proved b> 
the repeated experience that if the erosion 
alone is coagulated and the canal neglected 
the erosion is very apt to recur, however, if 
the canal alone is coagulated, the erosion will 
often heal spontaneously By pressing the 
needle to the erosion, before stepping on the 
foot switch, w e av oid a sparking current, and 
hence, we avoid the production of charring 
Coagulation is to be preferred to charring 
Frost was unable to detect histologically 
any sign of scar tissue underlying the newly 
formed squamous epithelium following coagu 
lation The accompanying photomicrograph 
shows a healed cervix 10 w eeks following coag 
illation having every appearance of a normal 
cervix (Fig 2) 

\ thin rubber tube from a cigarette dram 
is placed around the jaws of the speculum for 
the purpose of keeping the vaginal walls 
from falling into view and gives a good vision 
dunng photography or treatment We find 
that the metal speculum is no handicap to 
coagulation IV e have often connected the in 
different electrode to the speculum instead of 
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These facts prompt us to recommend this 
procedure to the gynecologist -who is inter- 
ested in securing colored records of cervices 
which he may desire to demonstrate at a later 
date 

SUMMARY 


x Electrocoagulation heals cervical erosion 
and stops the leucorrhea 

2. It corrects the condition of sterility or 
decreased fertility associated with erosion 

3 It permits a normal dilatation of the 
cervix at subsequent deliveries 

4 Extension of inflammation to the trigone 
is to be suspected in those cases in which 
symptoms of frequency and nocturia are 
present. 

5 Contra-indications to be kept in mind 
are pregnancy, acute cervical infection, and 
acute or subacute tubal involvement 

6 Colored photography of the cervix is a 
valuable means of demonstrating cervical 
lesions and results of treatment. 
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jn labor go on to full dilatation as well as be 
fore coagulation The follow ing history of the 
senior author s (O Z B ) last obstetrical case 
may be of interest 

Patient aged 25 'cars has 1 child 4 >ears old 
born in 1933 Iatient has had discharge but no 
other symptoms since last delivery Although she 
did not complain of sterility both she and her husband 
used no contraceptives since dtlltfrv of last baby The 
cervix was coagulated March 4 1917 both lips and 
canal Her menstruation ceased 8 weeks following 
coagulation She delivered a 7 pound 8 ounce baby 
January 30 1938 The first stage of labor lasted 3 
hours the second stage 1 hour There were no lac 
eratwnsof the cervix or perineum following deliver) 


TECHNIQUE or PHOTOGRAPHS 
For the purpose of demonstrating our re 
suits, wc tried to make photographic records 
of our cases Black and white photographs 
failed in man) ways to reproduce the lesion 
exactly even with the aid of panchromatic 
films and a yellow filter 

Colored photographs however reproduced 
the cervix perfectly not only in perspective 
and detail but m color value and shading 
The mam difficulty was in obtaining sum 
aent illumination on the cervix This was 
accomplished by using a speculum with a 
single bright bronchoscopic light attached to 
one blade The camera connected to a tripod 
b\ a ball and socket extension was placed 
flush against the opening of the speculum, the 


light was directly in front, but not in the way 
of, the lens (A two light arrangement, al 
though v cry satisfactory for black and white 
prints, is unnecessary for colored photography 
because the colors in themseh cs produce the 
shading that is necessary to give the effect 
of depth ) 

With this close focus arrangement, the 
speculum does not need to be blackened for 
prevention of reflection of light because no 
part of it is exposed to the lens (Fig 4) 

The speculum is 4A inches long therefore 
to bring the cemx into focus at this small 
focal distance, the lens must be lengthened 
by a 22 millimeter extension tube This 
arrangement will bring the cervix into focus 
at exactly 4A inches 

A ground glass attachment may be «m 
nected to the camera and relieves one of the 
guess w ork of focusing The image will then 
actually be seen and w ill become sharp when 
m focus 

We have tned and discontinued the tubu 
lar vaginal speculum early in our attempt to 
find an ideal speculum for photography W< 
found that only certain types of cervices lend 
themselves to visualization with such a spec 
ulum and, besides its introduction was too 
painful for routine use 

The best results were obtained with an 
opening of F 6 3 to F 8 o and an exposure of 
one second 

When developed the colored pictures are 
actually colored transparencies They easily 
lend themselves to projection in a lantern by 
being inserted between two glass slides 

Any small model camera with a ground 
glass attachment can be used in this work In 
this instance, a Lcica camera was used East 
man Rodachrome films (18 exposures) gave a 
very exact color reproduction of the diseased 
tissue This produces 35 millimeter pictures 
which can also be viewed through frosted 
(opal) glass lighted from the opposite side 
Single exposure films did not allows the free 
dom of motion that the 18 exposure film did 
Tor example the operator may take a picture 
of the diseased cervix, coagulate take another 
picture and coagulate again without leaving 
his se3t in front of the patient and without 
changing the speculum 



LIEBERTHAL RENAL TUBERCULOSIS 


27 



tuberculous renal lesion, and this accounts for 
the fact that most of the early tubercles are 
situated in the renal cortex The finest 
ultimate branches of the renal artery are the 
vasa afferentia which supply the glomeruli, 
which are situated in the cortex The medulla, 
however, is supplied mainly by the vasa 
efferentia which come from the glomeruli 
Fine embolic particles containing tubercle 
bacilli will, therefore, have a tendency to lodge 
in the interlobular arteries, the vasa afferentia, 
or the glomerular capillaries In other words 
they are caught in the finer arterioles and 
capillaries in the cortex before they might 
reach the medulla 

But Dehoff has described occasional com- 
municating branches which run from the 
interlobular arteries, and from the vasa af- 
ferentia, to the capillary network in the 
medulla. Along this route, therefore, an occa- 



Fig 2 The tubercles have all healed except one in the 
medulla which has continued to grow Schematic 

sional small embolic particle may find its way 
to the medulla to lodge there and give rise to 
the formation of a tubercle 

THE FIRST STAGE OE DEVELOPMENT — 
LATENT RENAL TUBERCULOSIS 

But in spite of the difficulties which the 
tubercle bacillus finds in producing a renal 
lesion, metastatic tubercles appear in the 
kidney far more commonly than one might 
suppose Medlar, with the aid of numerous 
histological sections of the kidneys of patients 
who had died of pulmonary tuberculosis, was 
able to demonstrate tubercles m over 60 per 
cent of the cases and in the majority of these 
the lesions were bilateral 
These foci are frequently so small that they 
are overlooked on routine postmortem ex- 
aminations They are usually situated in the 
cortex, but occasionally also in the medulla. 
They are frequently multiple and the}' have a 
tendency to heal (Fig 1). 
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T HE mention of renal tuberculosis 
usually calls to mind a Lidnev which 
is the seat of extensive destruction as 
a result of caseation and widespread 
cavitation B ut the picture is not quite so sim 
pie, for the pathological changes which may 
occur m this disease are v cr> complicated A 
detailed knowledge of these changes is very 
important to the clinician for a proper under 
standing of the finer points in the diagnosis 
and operative therapy 

It is perhaps an error to speak of renal 
tuberculosis, for such a term suggests that the 
process remains limited to the kidney Actu 
ally the disease advances relentlessly through 
the entire urinary tract once it has established 
itself “Urinary tuberculosis’ would, there 
fore probably be the more proper term 
The first focus in the urinary tract is usually 
in the 1 idney In this organ, too the disease 
begins jn a characteristic manner and ad 
v ances through the renal tissue along certain 
definite pathways affecting certain selected 
parts of the renal architecture which are not 
involved mother disease processes This lends 
the renal lesion in tuberculosis a unique 
character 


An attempt to reconstruct the development 
of the disease from the study of an isolated 
specimen is bound to lead one into error, for 
by virtue of its destructive nature tubercu 
losis obliterates the very pathways along 
which it has advanced The perusal of the 
full blown lesion reveals a kidney which is 
discolored and perforated with numerous 
cavities with ragged walls, so that the organ 
is a mere ghost of its former self and gives no 
due as to where the disease began and how it 
has developed Subsequent histological study 
helps us very little, for the microscope reveals 
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only extensive caseation and necrosis, with 
only occasional areas in which scattered rem 
nantsof theprevioush normal tissue structure 
are evident 

If, however, one examines a large senes of 
cases one =oon finds that among them various 
specimens represent different stages in thede 
v elopment of the disease By piecing together 
the various cases one is then able to recon 
struct the development of tbe tuberculous 
renal lesion from its earliest to its end stages 

This is the plan of attack which we ha e 
followed in this study Two hundred and 
seventy cases of renal tuberculosis were sub 
jected to a combined clinical and pathological 
mv estigation In addition postmortem studies 
and animal experiments were earned out to 
clear up certain problems which were not ex 
plained by an examination of the clinical 
cases 

THE SUSCErriDlUTV OF THE UDVEV TO 
TUBERCULOUS INFECTIOV 

The tuberculous renal lesion is never 
primary but is practically always secondary 
to some previous focus elsewhere in the body, 
notably m the lungs The kidney shows a 
peculiar immunity to infection by tubercle 
bacilli by virtue of its rich blood supply and 
the large caliber of the renal capillaries Thus 
tubercle bacilli circulating in the blood are 
carried through the kidney to lodge in other 
organs Only such circumstances which help 
the organisms to lodge in the kidney will favor 
the development of tuberculous lesions in that 
organ Local disturbances in circulation, 
trauma, or the presence of the organisms in 
larger masses which produce emboli in the 
kidney (suspended m fat droplets m masses 
of debris or agglutinated masses of bacilli) 
may play a role 

Kenal embolism, therefore plays an 11x1 
portant r 6 je in the production of the original 
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Fig 4a Tubercle bacilli coming from the caseous center 
of the papillary ulcer have attacked the mucosa of the 
corresponding calyx, producing a tuberculous stricture of 
the latter (indicated by arrow) Compare Figure 4b 
Schematic 


examination of this caseous center will usually 
reveal tubercle bacilli in tremendous numbers, 
whereas even the most extensive sectioning of 
tuberculous lesions in the renal substance 
itself will usually fail to reveal their presence 
Because of these favorable conditions for the 
growth of the organisms in its center, such a 
papillary ulcer has a tendency to progress 
rather than to heal The constant crumbling 
of the necrotic center leads to a prolonged 
dissemination of tubercle bacilli into the renal 
pelvis, as a result of which a descending infec- 
tion of the urinary mucous membranes as 
well as an ascending reinfection of the previ- 
ously uninvolved areas of the renal tissue 
takes place In other words, the papillary 
ulcer may be said to be the key lesion of renal 
tuberculosis. 



Fig 4b Magnified reproduction of detail in Figure 4a 
A, Medullary tubercle, B, caseous papillary ulcer, C, tuber- 
culous stricture of calyx Compare Figure 4c 



Fig 4c Incipient surgical renal tuberculosis A, Bean 
sized medullary tubercle, B, caseous ulcer on corresponding 
renal papilla, C, edematous tuberculous granulation tissue 
producing stricture of calyx Operative specimen 
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Fig 3# Incipient surgical renal tuberculosis —caseous 
ulcer of an upper papilla Operative specimen 


Occasionally such a tubercle -will continue 
to expand (Tig 2) It maj then break into a 
renal tubule and discharge tubercle bacilli into 
its lumen The organisms are then carried 
along with the urinary stream m the tubule 
and will eventually cither lodge somewhere 
along its course, there to produce a new 
lesion, or will be discharged into the renal 
pelvis 

A caseous ulcer may then form on the renal 
papilla bj actual infection with organisms 
which are earned b> the urine discharging 
over its surface, or by the perforation through 
its summit of an adjacent medullar} tubercle 
(Fig 3a and Tig 3b) 

THE SECOND STAGE OF DEVELOPMENT — THE 
FORMATION OF THE PAPULAR V ULCER AND 
DESCENDING INFECTION OF TOE URIN AR\ 
MUCOUS MEMBRANES 

With the appearance of the caseous papil 
larj ulcer we have the beginning of surgical 
renal tuberculosis for this is the first lesion 
which can be diagnosed clinically Tuber 
culous lesions m the renal substance, which 
are not m open communication with the renal 
pelvis, do not disseminate tubercle bacilli into 



Fig 3b The corresponding renal papdti his become 
infected from the medullary tubercle and a caseous 
papillary ulcer has developed (indicated by arrow) 
Compare figure ja Schematic 

the urine 1 , the> do not cause pyuria, and the) 
do not produce a functional defect in the kid 
ncy In other words the) are latent lesions 
which are found onl) at autopsy They have 
a tendency to heal rather than to progress 
But as soon as the caseous papiliar) ulcer 
has appeared we have an open tuberculous 
focus from which tubercle bacilli find their 
wa> into the urine m the renal pelvis The 
caseous center of such a papillary ulcer which 
is constantly bathed with urine forms an cx 
cellent culture medium upon which the tuber 
de bacilli grow luxuriantly Histological 
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lug 6a The tuberculous urine pouring into the renal 
pelvis from the cavity at A has led to the production of 
tuberculous mucous membrane lesions which have given 
rise to the formation of a tuberculous stricture of the ureter 
at B The tuberculous urine subsequently stagnating in the 
pelvis behind the stricture has attached the remaining renal 
papilla: (indicated by arrows) Compare Figure 6b 
Schematic. 

THE URETERAL LESION 

In the ureter these changes soon produce a 
serious functional disturbance Because of the 
narrow lumen of that organ even a small 
mucosal granulation will begin to produce 
obstruction (Fig 6a and Fig 6b) Such a 
lesion also has the tendency soon to encircle 
the lumen, and with the spread of the process 
into the deeper layers and the resulting re- 
active edema and round cell infiltration, a 
definite obstruction develops (tuberculous 
stricture) 

The muscle fibers of that portion of the 
ureter which is situated above the point of 
the obstruction then undergo a hypertrophy 



Fig 6b Tuberculous granulations on the pelvic and 
ureteral mucosa Large occluding ureteral granuloma at A 
Tuberculous granulations are forming on the renal papilla: 
Operative specimen. 

to enable the ureteral peristalsis to drive the 
urine through the obstruction Eventually 
the tuberculous process involves the ureter 
throughout its entire length and the latter is 
transformed into a thickened, rigid, shortened, 
immobile tube in which signs of peristalsis are 
no longer evident because of a paralysis of the 
muscle fibers This is the picture which is 
characteristic of so called concentric hypertro- 
phy of Ihe ureter 
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THE ilUCOUS MEMBRANE LESION 
The unnary mucous membranes are \cr\ 

urfn C e P fl ,b 6 t0 lnfcc } ,on b > ,he tuberculous 
urine flowing oier their surface The lesions 
a ppear first as isolated tubercles in the form 
ol small pinhead to larger, yellowish, raised 
opaque nodules, which bulge from the epi’ 
jj a nd are surrounded by a small 

reddened zone Gradually as the lesion 
spreads, the typical tuberculous mucosal 
granulation appears, in the form of a pea sized 
to larger plaque, which is brownish red m 
color, in which the mucosa seems to be 
roughened and loosened from the underlying 
tissue, and which is studded w ith small y ellow° 
ish tubercles These affected areas are found 
to be sharply circumscribed and they are sur 
rounded by a normal mucous membrane in 
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Fig 8a Disseminated wedges extending from caseous 
ulcers of all of the renal papilla: Such a picture is uncom- 
mon and is the result merely of a chance simultaneous 
erosion of the collar arteries of the various papilla: Com- 
pare Figure 8b Schematic 


renal tissue a smaller renal artery is eroded 
and tubercle bacilli are disseminated through 
that area of renal tissue supplied by the vessel 
The resulting infection of the renal substance 


leads to the formation of chains of tubercles 


As a result of the obstruction caused by 
tuberculous involvement of the ureter, the 
tuberculous urine has a tendency to stagnate 
in the renal pelvis and so remains in prolonged 
contact with the mucous membranes of the 
pelvis and with the previously uninvolved 
renal papillae The latter then become in- 
fected (Fig 6a and Fig 6b) 

THE THIRD STAGE OF DEVELOPMENT — 
ASCENDING REINFECTION OF THE KIDNEY 

/ At first isolated tubercles and gradually 
tuberculous granulations similar to those seen 
upon the urinary mucous membranes appear 
upon the summit of each infected papilla 
Occasionally a reactive edema develops, so 
that the papilla becomes swollen and has the 
gross appearance of a small papilloma 
Eventually caseation occurs and a papillary 
ulcer forms (Fig 7a and Fig 7b) As the 


which extend in radial fashion from the point 
of erosion to the surface of the kidney (Fig 7a 
and Fig 7c) A favorite location for such an 
erosion is in the pericalycal fat just lateral 
to the calycopapillary niche At this point a 
branch of the renal artery, from which the 
interlobar arteries take their origin, is to be 
found coursing around the periphery of the 
papilla 

As the tuberculous process m the ureter ad- 
vances, the obstruction of the lumen becomes 
progressively more marked The stagnation 
of the urine in the renal pelvis gradually ad- 
vances to a state of actual back pressure The 
original caseous erosion of each renal papilla 
has progressed to the formation of a cherry 
to walnut sized cavity The tuberculous 
process has spread over the mucous mem- 
branes of the calyces and pelvis which are now 
the seat of widespread caseation and ulcera- 
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Fig ?a The tuberculous lesions on the renal papill-e 
have progressed to the formation of caseous papillary ulcers 
(indicated by arrows) Compare higure ?b The erosion 
of one upper renal papilla has ettenikd into the lumen of an 
artery leading to the dissemination of tubercle bacilli 
through the area of tissue supplied by the vessel with the 
resulting formation of a disseminated wedge of tubercles 
Compare Figure jc Schematic 

TUBERCULOUS STRICTURES AND URINARY 

STASIS— 17IEIR RfiLE IN THE SPREAD OF 

TOE RENAL LESION 

Tubercle bacilli coming from the caseous 
center of a papillary ulcer maj attack the 
mucosa of the corresponding calyx and 
gradually lead to a tuberculous stricture of 
the latter (Fig 4a Fig 4b and Fig 4c! 
The unne which pours out over the summit 
of the tuberculous papilla and which as a re 
suit becomes richly laden with tubercle 
bacilli from the caseous center <7/ the ulcer, 
stagnates in back of the stricture and finds an 
ideal opportunity to attack the corresponding 
medullary pyramid This rapidly leads to the 
development of a tuberculous cavity through 
the combination of hydronephrotit change ana 
tuberculous erosion (Fig 5 3 an( ^ Fig 5b) 



This sequence of pathological change explains 
the ' ciov cr leaf calyces ’ so often seen to 
pjefographic studies of tuberculous kidneys 
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Fig ioa The contents of the right renal pelvis and 
ureter have become inspissated and converted into a thick 
mortar-like substance Compare Figure rob The papilla: 
of the left kidney have become infected through a reflux of 
tuberculous urine up the ureter In the cortex of the left 
kidney a metastatic tubercle Schematic 

Occasionally the mucous membrane lesion 
dominates the pathological picture in renal 
tuberculosis It has been shown that, as a 
result of the production of the primary lesion 
in the body, a sensitization may occur The 
onset of a secondary, metastatic lesion may 
then be greeted by a violent local reaction of 
the tissues involved, which manifests itself in 
an exaggerated inflammatory or exudative 
phase Since caseation depends upon the 
exudative phase and tubercle formation upon 
the subsequent productive phase, the forma- 
\ tion of a metastatic focus in sensitized patients 
\ results m extensive tissue destruction and 
t \caseation Histologically such a lesion wall 
•/ ishow wide necrosis Well defined tubercles 
with typical Langhans’ giant cells may be 
only sparingly present or even totally absent 



Fig rob Mortar kidney Most of the caseous debris 
has been removed to show the resemblance of the remaining 
shell to that of a hydronephrosis Operative specimen. 

When this occurs in the kidney the per- 
foration of the tuberculous process into the 
lumen of the renal pelvis is followed by the 
appearance of a lesion which spreads like wild- 
fire over the mucosa of the pelvis, of the 
calyces and of the ureter, producing the 
picture of caseous pyelo-ureteritis (Fig 12) 

INVOLVEMENT OF THE SECOND KIDNEY 

A By way of the blood stream Early in the 
course of development of a renal tuberculosis, 
small isolated tubercles appear in the opposite 
kidney These are the result of a blood stream 
metastasis and they are usually situated in 
the cortex They are latent lesions and they 
are not demonstrable clinically They are 
found only at an autopsy upon patients who 
have died following a nephrectomy for renal 
tuberculosis It has, therefore, been said that 
renal tuberculosis is usually clinically unilateral 
and pathologically bilateral (Fig 10a) 

B Ascending infection by way of the urinary 
passages The opposite kidney may, however, 
and usually is, finally involved by an ascend- 
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Fig 9a The tuberculous process has spread through the 
various layers of the renal pelvis and ureter The original 
i-aseous erosion of each renal papilla has progressed t > the 
formation of a cherry to walnut si.cd cavity Compare 
Figure 9b Schematic 

tion (Fig 9a and Fig 9b) Eventually the 
stagnant tuberculous urine in thi pelvis and 
in the cavities in the renal substance becomes 
inspissated and converted into a thick mortar 
like substance (mortar kidney) The kidney 
has now been transformed into a mere shell 
with thm walled partitions extending between 
the cavities These on careful gross sectioning 
are seen to correspond to the columns of 
Bertini (Fig *oa and Fig 10b) 

The back pressure and stagnation of unne 
resulting from tuberculous stricture of the 
calyces fnd ureter also render thekidncy ^us 
ceptible to secondary infection The patholog 
ical changes of a p> elonephntis and ev entually 
those of a pyonephrosis may then be super 
imposed upon those of tuberculosis gmng 
riseto the picture of tuberculous pyonephrosis 


Tig 9b CaseoravernouS renal tuberculosis. Op*r*h* e 
ipccimen 

(Fig n) Tuberculous kidne>s are notably 
frtc from a sclerosis of the penpelvic and 
perirenal fat tissue Hence, nephrectomy 1$ a 
comparative!} simple procedure in most caees 
of renal tuberculosis But m the presence®' 
secondary infection and a resultant tuber 
culous pv onephrosis, extensive penpelvic and 
penrenal fibrohpomatosis mav occur 

In some cases the obstruction due to to* 
narrowing of the tuberculous stricture m*' 
occur so rapidly that the ensuing back 
pressure of urine and consequent hvdro 
nephrosis maj develop so suddenl} 
completely to outstrip and overshadow t“ e 
accompan>ing slowly developing tuberculous 
process The resulting renal lesion may then 
have the gross appearance of a hydronephrosis 
rather than of a tuberculosis and the latter 
becomes evident only on histological study 
Only a portion of the kidney may be so af 
fected (due to a cal veal stricture/ or the 
entire organ may undergo bydronephrotic 
change (due to a ureteral stricture ) 

If a complicating secondary infection ap 
pears early in such a case a non tuberculous 
pyonephrosis may rapidly develop and com 
pletely overshadow the small tuberculous 
renal lesion which was the original cause of 
the ensuing pathology 
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Fig ioa The contents of the right renal pelvis and 
ureter have become inspissated and converted into a thick 
mortar-like substance Compare Figure rob The papilla; 
of the left kidney have become infected through a reflux of 
tuberculous urine up the ureter In the cortex of the left 
kidney a metastatic tubercle Schematic 


Occasionally the mucous membrane lesion 
dominates the pathological picture m renal 
tuberculosis It has been shown that, as a 
result ol the production of the primary lesion 
in the body, a sensitization may occur The 
onset of a secondary, metastatic lesion may 
then be greeted by a violent local reaction of 
the tissues involved, which manifests itself in 
an exaggerated inflammatory or exudative 
phase Since caseation depends upon the 
exudative phase and tubercle formation upon 
the subsequent productive phase, the forma- 
i tion of a metastatic focus in sensitized patients 
\ results in extensive tissue destruction and 
■ .caseation Histologically such a lesion will 
/ show wide necrosis Well defined tubercles 
with typical Langhans’ giant cells may be 
only sparingly present or even totally absent 



Fig lob Mortar kidney Most of the caseous debris 
has been removed to show the resemblance of the remaining 
shell to that of a hydronephrosis Operative specimen 

When this occurs in the kidney the per- 
foration of the tuberculous process into the 
lumen of the renal pelvis is followed by the 
appearance of a lesion which spreads like wild- 
fire over the mucosa of the pelvis, of the 
calyces and of the ureter, producing the 
picture of caseous pyelo-ureteritis (Fig 12) 

INVOLVEMENT OP THE SECOND KIDNEY 

A. By way of the blood stream Early in the 
course of development of a renal tuberculosis, 
small isolated tubercles appear in the opposite 
kidney These are the result of a blood stream 
metastasis and they are usually situated in 
the cortex They are latent lesions and they 
are not demonstrable clinically. They are 
found only at an autopsy upon patients who 
have died following a nephrectomy for renal 
tuberculosis It has, therefore, been said that 
renal tuberculosis is usually clinically umlatcral 
and pathologically bilateral (Fig ioa) 

B. Ascending infection by way of the urinary 
passages The opposite kidney may, however, 
and usually is, finally involved by an ascend- 
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ing infection m cases in which operation is 
not done 

Soon after the appearance of the original 
papillary ulcer tuberculous lesions begin to 
appear in the bladder as w ell as on the mucous 
membranes of the upper urinary passages At 
first there is merely a bullous edema of the 
ureter orifice on the involved side Soon 
typical granulations begin to appear m its 
vicinity As the discharge of tubercle bacilli 
from the diseased kidney continues thegranu 
latlons increase in number and spread o\ er the 
surface of the bladder mucosa until they in 
volv e the opposite ureter orifice and begin to 
ascend along the mucosa of the opposite 
ureter The involvement of the opposite 
ureter orifice in the tuberculous process soon 
leads to an incompetence of Us sphincter 
Then in its painful and spasmodic attempts to 
expel its contents the bladder pumps tuber 
culous urine up into the opposite renal pelvis, 
and infection of the second kidney rapidly fol 


, The kidnev shows a peculiar immunity 
to tuberculous infection by virtue of its rich 
blood supply and the Urge caliber of its 
capillaries Hematogenous tuberculous mfec 
tion of that organ becomes possible through 
the medium of embolism 


2 The initial lesions are situated mainly in 
the cortev and are usually bilateral 

3 In the spread of the tuberculous lesion 
through the kidney three definite stages are 
evident In the first stage metastatic tubercles 
appear in the renal substance In the second 
stage a caseous ulcer appears on a renal pap’tla 
and a descending infection of the unnar, 
mucous membranes follows In the third 
stage an ascending reinfection of the pte 
viously umnv ol ved portions of the renal tissue 
occurs 

4 In this ascending reinfection of the renal 
tissue the arterial svstem of the kidney plays 
a leading r6le 

5 Tuberculous strictures of the ureter and 
of individual calyces lead to a stasis of tuber 
culous urine, which plays a leading r&le rt th e 
maintenance and spread of the tuberculous 
process through the kidney 

6 This stasis also gives rise to hydro 
nephrotic changes which go hand in hand 
with tuberculous erosion to cause destruction 
of renal tissue 

7 Tuberculous lesions in the kidney have 
a tendency to heal, but as soon as the process 
breaks into, and communicates with the lu 
men of the renal pelvis peculiar conditions are 
produced which counteract this tendency to 
heal 
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8 Tuberculous lesions in the first stage are 3 
latent and cannot be diagnosed clinically. In 
the second and third stages they can be so 
diagnosed 

g Secondary non-tuberculous changes 
which alter the final pathological picture may 
occur in cases of renal tuberculosis. 
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NON-ROUTINE VIEWS TN ROENTGEN EXAMINATION 
OF THE EXTREMITIES 
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T HAT the commonly employed rocnl 
gen examination of extremities is 
often inadequate and insufficient to 
reveal the existing pathological proc 
ess, or to give complete information concern 
ing the pathological condition shown is a well 

rcoraiheDepartaieatof Roentgenol gy Ho imuI for Rupture,! 

*nl Cmple.1 



known fact It is with the purpose of tm 
phasizing this fact and of calling attention to 
simple and useful methods of supplementing 
the Usual procedures that this paper is 
written So claim to originality is made in 
an} of the methods herein described They 
have been collected in hospital and office prac 
tice over a period of years, to whom credit is 
due for their inception, I do not know 
f xaminations of the shoulder and upper 
third of the humerus as usually carried out, 
especially if the arm is in a \ elpcau or sling in 
internal rotation, are particularly inadequate 
The average examiner seems to ftel that be 
is hopelessly handicapped from the start bv 
the immobilization and that the maximum 
he can accomplish is a pair of stereoscopic 
films in anteroposterior projection, witn the 
arm in internal rotation 




No stereoscopic films of an extremity in one in a sling or Velpeau can be readily carried out 
plane arc as satisfactory as an examination by examining the patient in erect position, 
consisting of clear plane films from numerous standing or sitting, and rotating the patient’s 
different angles And such study of a shoulder body, rather than the shoulder, to get the de- 
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Figs 5 and 6 Methods of getting the shoulder in vertical 
projection Figures with curved cassette, Figure 6 with 


sired projections of the shoulder Tigure r 
shows the oblique position which projects 
the humerus in a position of external rota 
tion Figure 2 illustrates the lateral position 
In the latter by proper positioning, the 



Liberson 



shocl proof dental or portable unit. The second method )» 
applicable to shoulders without abduction See figure 7 



Fig S Method of making an oblique view of the clavicle 
See Figures 9 and 10 
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Fig 9 Anteroposterior and oblique projections of the clavicle The latter made 
as illustrated in Figure 8 The oblique view shows dearly a fracture not recognized 
in the anteroposterior film 



Fig io Anteroposterior and oblique views of the clavicle The oblique projection 
gives additional information as to position and repair This view is also useful in 
showing fractures of the acromion 


upper extremity of the humerus is seen 
through the thorax, projected between the 
spine and sternum, where its visibility is fairly 
good Figures 3 and 4 show the value of these 
lateral films 

When the arm is not immobilized, a very 
valuable projection is the vertical Figures 
5 and 6 show methods of obtaining this view 
When abduction is difficult because of physical 
disabilities, the procedure with a dental unit 
or shock proof portable equipment, as shown 
in Figure 6, can usually be carried out without 
difficulty Figure 7 shows such a projection 
Unsuspected fractures of the acromion process 
are frequently found by this examination The 
coracoid process and outer end of the clavi- 
cle are clearly visualized, and calcareous de- 
posits about the upper extremity of the hu- 
merus can be frequently localized with ac- 
curacy Other valuable projections of the 
shoulder have been recently described by 
Blackett and Healy 


Anteroposterior projections of the clavicle 
often give erroneous information, and incom- 
plete data as to displacements and degrees of 
repair Figure 8 shows how to make a valu- 
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able supplementary oblique view, and Figures 
<3 and 10 show the additional data supplied by 
this projection Fractures of the acromion are 
also usually shown clearly in films taken at 
this angle 

To detect acromioclavicular separations it 
is highly desirable to examine the patient 
erect, and which is most important with th< 
extremity unsupported In this way the sepa 
ration will manifest itself as a change in the 



horizontal relationships of the adjacent ex 
tremitics of the acromion and clavicle The 
acromion will he on a lower level than the 
clavicle In this study the inferior surfaces 
of the extremities arc more reliable guides 
than the superior, as the latter are frequently 
not on the same lev el normally Of course the 
opposite shoulder may be used for comparison 
Oblique projections of the elbow are very 
valuable in showing calcareous deposits which 
are frequently not shown in the routine 
anteroposterior and lateral views An oblique 
view tangential to the posterior surface of the 
lateral humeral epicondy le is especially useful 
in visualizing the small deposit m epicondy 
litis humeri figure u shows deposits which 
were scarcely visible in routine films 
Lateral views of the elbow m flexion and 
extension are useful in determining whether 
small calcifications sometimes seen near the 
upper anterior margin of the olecranon proc 
ess and tl cwhere are attached to the bone, 
or arc free within the joint Also these views 
when permitted will determine the potential 
degree of separation and approximation of the 
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Fig 14 Anteroposterior and lateral view s of the hip, the lateral made as in Figure 
13 The lateral shows the degree of posterior displacement of the femoral head 


fragments of a recent fracture of the olecranon 
process Similarly, they will give information 
with regard to the degree of bony or fibrous 
union in such a fracture after treatment 

In old fractures about the elbow, with limi- 
tation in flexion and extension, lateral films 
in maximum flexion and extension will give 
important information with regard to the 
presence or absence of bony block This also 
applies to the ankle 

No examination of the wrist should be 
limited to anteroposterior and lateral views 
Many fractures of the scaphoid, and some 
fractures of other carpal bones, will not be 
visible in these films An oblique projection, 
half way between pronation and true lateral, 



should always be included (Fig 12) Often, 
in difficult cases, the oblique half way be- 
tween supination and true lateral is helpful 
Attention is again called to the necessity of 
vertical (lateral) views of the hip, as originally 
introduced by Dr. George, in fractures and 
displaced femoral capital epiphyses These 
may be made either with the x-ray tube above 
and laterally, and a curved cassette between 
the thighs; or by a shock proof tube between 
the thighs and a straight cassette against the 
lateral side of the body 





“ uuu uunque projections oi the patella, 

shouingl\ertical fracture Useful also in \isualizmg sepa- 
rate ossification centers, loose bodies in the joint, and in 
studying the shape of the anterior surface of the louer ex- 
tremity of the femur 
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In hip cases in which flexion and lateral 
rotation are possible, lateral projections can 
be made quite easily as indicated in Figure 13 
Figure 14 shows films made in this way 
In examining acute injuries of the hip, a 
common error in technique is making films 
in external rotation or in any other position 
in which the extremity may happen to be 
lying This is often done even though it is a 
well known fact that the femoral neck is very 




fig il Oblique ucw of lie inkle in *5 degrees intertill 
rotation Shows fracture of sustentaculum tali Notehon 

well the low er til lolibular mortise is shown 


inadequately visualized except in neutral po 
silion (with the foot directed straightforward), 
or better yet, in internal rotation In most of 
these injury cases it is possible to obtain a 
neutral position by gentle manipulation and 
the examination should be made in this po 
sition 

Similarly , m examining these cases later for 
union or lack of union the extremity should 
be examined in internal rotation Alto when 
permissible, views in internal rotation should 
be taken in adduction and abduction and 
with push and pull on the extremity These 



Fig to Xftthod of showing sesamoid bones under the 
first metatarsal head and of viewing plantar surfaces of 
the metatarsal heads See Figures it and it 
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Fig 21, left Fracture of the sesamoid bone shown by method illustrated in Figure 
» 

Fig 22 Pathology of sesamoid bone shown by method illustrated in Figure 20 


films should be studied for evidence of change 
of relationship of the fragments to each other 
It would seem that the routine antero- 
posterior views of the knee could be replaced 
advantageously by postero-anterior projec- 
tions These latter give as complete informa- 
tion concerning the joint as a whole, and have 
the following added advantages they show 
the patella more clearly, due to its closer 
proximity to the film, and they give less dis- 
tortion in knees lacking complete extension 
Figure 15 illustrates a well known and com- 
monly used method of visualizing the patella. 
This is valuable in showing vertical fractures, 
in differentiating fractures from ununited 
separate ossification centers of the patella, 
and in showing such pathological conditions of 
the patella as osteochondritis dissecans This 
projection also visualizes the anterior surface 
of the lower extremity of the femur, and assists 
in determining whether there is an anatomical 
factor in recurrent dislocation of the patella 
Oblique views of the knee are also useful 
(Fig 16) 

Holmblad has recently described another 
valuable method of examining the knee 

Of equal importance with the oblique pro- 
jection of the wrist is the oblique view of the 
ankle This is taken in about 45 degrees’ in- 
ternal rotation, and it is important that the 
ankle be rotated inward and not just the foot 
This view shows the lower tibiofibular articu- 
lation unusually well, and is of importance 


in establishing the diagnosis of separation of 
the lower tibiofibular mortise It frequently 
shows fractures of the tibia, fibula, astragalus, 
and calcaneus, which are not visible in the 
other projections (Figs 17 and 18), and shows 
tearing of ligaments evidenced by avulsed 
spicules of bone 

Another well known non-routine view of the 
calcaneus is illustrated by Figure 19 This is 
useful in showing fissure fractures, and in de- 
termining the extent of gross deformity in 
comminuted fractures 

A useful procedure in studying the sesamoid 
bones under the first metatarsal head, and in 
viewing the plantar surfaces of the meta- 
tarsal heads, is depicted in Figure 20 This 
gives information on fractures (Fig 21) and 
other pathological conditions (Fig 22) of the 
sesamoids 

In examining forefeet for possible etiology 
in cases of plantar wart or tender callus, a 
small metal marker strapped with adhesive 
on the wart or callus gives helpful information 
with regard to the relationship of the lesion 
to the sesamoids, or to any underlying bony 
protuberances or exostoses 
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FERTILITY AND SIERILIJV AFTER EXI RA-U IERINL 
PREGNANCY 

CHARLES n M4lO MP.HCS and bR\M\ O STRAbSMWS, MD Rochester, Mmnesoti 


E XTRA U rrRINL pregnancv js one of follow up Has used which was designed to 
of the dangers evciy woman has to show what actually happened subsequently 
face between puberty and the meno to patients with ectopic pregnancies This 
pause Since, according to the sta paper therefore concerns what type of optr 
tisfjcs of Schumann one extra uterine preg ation is preferable, m cases of ectopic png 
nancy occurs in every 300 pregnancies it is nancy, and how many and what hind of sub 
not less common than twin pregnancies The sequent pregnancies occurred m a given penod 
often unexpected change from complete health In ig-'i, Masson and Simon renewed a 
to the development of the most alarming series of cases in which patients had been 
Symptoms and sometime* death in cases of operated upon for ectopic pregnancy at The 
extra uterine pregnancy stimulated physicians Mayo Clinic from 1903 to 1926 There were 
to study its causes and to improve methods 437 patients in this series, 445 operations hav 
of diagnosis and treatment The treatment of mg been performed for ectopic pregnancy 
ectopic pregnancies then became one of the In 198 ca«es in which it was theoretically pos 
most successful fields of modem surgery siblc for the patient to have become pregnant 

It is a well known fact that ectopic preg later, the data indicated that 87 (44 percent) 
nancies have the tendency to recur on the had become pregnant, the in remaining (tb 
opposite side ‘Homcn who have already had per cent) had not been pregnant when hst 
an extra uterine pregnancy arc about ten heard from One hundred sixty two preg 
times more likely to have a recurrence in the nancies occurred in those 87 cases, uo of 
other side than those who have never had in which wcie normal and 34 of which eventu 
ectopic pregnancy The conditions for de ated in mi' earn age 18 were extra uterine 
v eloping tubal pregnancy are usually more or pregnancies The present study is concerned 
less the same in both tubes The question with patients operated on for ectopic preg 
therefore is whether it is worthwhile to save nancy at the clinic during the io-year period 
the other tube in cases of ectopic pregnancy from 1926 to 1935 While iS cases for the >f ar 
It is a generally accepted principle in treat 1926 were included in the study by Masson 
mg ectopic pregnancies suigically to make the and Simon, we thought it better to include 
operation as conservative as' possible The them in our study also since the shortness of 
idea, of course as to preserve the possibility the time interval between operation and the 
of later normal pregnancies even though there publication of their paper precluded the pos 
is a chance of a subsequent ectopic gestation sibdity of further pregnancies m this group 
A great number of papers hav e been published of cases 

on ectopic pregnancy studies being based on In going through the histories of these pa 
collected cases as well as on detailed reports tients who had been at the clinic dunng this 
of single observations especially in casts of 10-year period we encountered some factors 
recurrent ectopic pregnancy All such papers and problems besides the question of subse 
give the findings at operation and the his quent normal pregnancies and subsequent ec 
ton but few take into consideration what topic pregnancies which «ecmed worthy of 
happened to the patients later, especially con study \side from the mortality which al 
cernine the question of subsequent pregnan ways has to be given first consideration in any 
„„ Tn the present study therefore 1 method report of this nature, the question of sterility 
4:1 1 and fertility after extra uterine pregnancy 

From the D.viaonof ?!SUdM on seemed to be of greatest importance 



MAYO, STRASSMANN FERTILITY AFTER EXTRA-UTERINE PREGNANCY 47 


From January 1, 1926, to December 31, 
1935, 142 patients with ectopic pregnancies 
were seen at the clinic One hundred forty -one 
of these patients were operated on, and there 
were no deaths in the series The other patient 
came to the hospital in shock and died before 
operation was possible The total mortality 
for the series was accordingly o 7 per cent, the 
surgical mortality zero When a higher mor- 
tality than this is reported m the literature, 
it is very often because of delay in seeking 
surgical treatment (many patients in other 
series being colored patients) and inability for 
one reason or another to resort to blood trans- 
fusion when indicated Transfusion is fre- 
quently a life-saving measure in these cases 
and autotransfusion has occasionally been 
practiced successfully Fitzgerald and Brewer, 
for example, reported 500 cases of extra- 
uterine pregnancy with a total mortality of 
7 per cent They attributed this mortality to 
the fact that there were inadequate means of 
obtaining blood transfusions except from rela- 
tives Twelve of their patients died without 
operation and without transfusion, 23 died 
after the operation, but only 3 of them had 
received a blood transfusion In Table I is 
given the total mortalities for series containing 
more than 100 cases 

While the number of patients with ectopic 
pregnancies seen at the clinic in this period 
of xo years seems rather small, it must be 
remembered that extra-uterine pregnancy is 
usually an emergency affair and, as a result, 
patients see the nearest doctor or go to the 
nearest hospital The patients in this series, 
therefore, were mostly those who lived in the 
immediate vicinity of Rochester 

In one case in this series, the pregnancy was 
abdominal The patient, who was 37 years 
old, had had 3 previous normal pregnancies 
and had undergone appendicectomy At ex- 
ploration, the ovum was found in the cul-de- 
sac and it was removed One blood vessel 
had to be ligated behind the right sacro- 
uterine ligament The very fact that there 
were not more changes and attachments in 
the cul-de-sac bj' the implantation of the 
ovum makes it rather certain that this case of 
ovarian pregnancy belongs to the group of 
secondary abdominal pregnancies The ovum 


TABLE I —TOTAL MORTALITY IN EXTRA-UTER- 
INE PREGNANCIES 


Author 

Cases , 

Deaths . 

Percent 

Tyrone, Romano, and Collins 

309 1 

36 ! 

11 6 

Falk and Rosenbloom 

313 

26 

8 3 

Davidow 

218 

17 

7 7 

Fitzgerald and Brewer 

500 

35 

7 

P Brooke Bland (collected cases, quoted 
b> Ludwig) 

703 

33 

5 

Bamberger 

ISO 

5 

3 3 

Urdan 

474 

14 

2 95 

D B Ludwig 

145 

3 

2 

Behnej 

147 

3 

2 04 

Majo and Strassmann 

142 

1 

0 7 

Total 

l 3101 

173 

S 5 


had been primarily located in the ampulla of 
one fallopian tube, and had subsequently de- 
veloped or dropped into the abdominal cavity 
(tubal abortion) At the time of the oper- 
ation, however, it was entirely separated from 
the tubes, so that there was no reason to re- 
move either a tube or an ovary It was not 
possible even to tell which tube had been in- 
volved This is a common finding in abdom- 
inal pregnancy The ovum is seldom located in 
the peritoneal cavity or other organs besides 
the ovary or fallopian tubes This patient 
subsequently became pregnant 8 months after 
the laparotomy, and on dilatation and curet- 
tage a hydatidiform mole was removed 

In another case, that of a 19 year old pa- 
tient with an ovarian pregnancy, a ruptured 
hemorrhagic cyst was found in the right ovary 
Microscopically this showed placental tissue. 
The right tube was altered by chronic sal- 
pingitis, and it and the ovary were removed 
This patient became pregnant about 3 years 
later and gave birth spontaneously to a liv- 
ing child 

In the 140 remaining cases in this series 
pregnancy was tubal, in 77 cases (55 per cent) 
the right tube being involved, in 63 cases (43 
per cent) the left 

It has been stated by various investigators 
that ectopic pregnancies occur more often on 
the right side than on the left The percentage 
however, varies. Bamberger, for example, in’ 
150 cases of ectopic pregnancy found 7S m the 
right tube, 72 in the left Tyrone, Romano, and 
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Collins, in 258 cases found 62 4 per cent in 
the right tube, 17 6 per cent in the left It is 
hard to tell in a given case whv the ectopic 
pregnancy occurred on one side instead of on 
the other The most important etiological 
factor in ectopic pregnancy in so far as the 
genital organs themselves are concerned, is 
chronic infection which involves both tubes 
moreor/ess equally Salpingitisfollowing art! h 
cial abortions, the use of intra uterine contra 
ceptives or chronic ascending gonorrhea, is 
the most frequent cause of ectopic pregnancy 
A congenital factor causing ectopic pregnancy 
is hypoplasia of the genital organs, and es 
pecially of the fallopian tubes, which in cases 
of genital infantilism are thin, long and wind 
ing In these cases the ovum gets stuck easily, 
probably not only because of the small size 
and winding configuration of the tube but 
also as a result of insufficient peristalsis 
However, these acquired or congenital 
changes affect both tubes equally and they do 
not explain why the right tube should be in 
volved more frequently than the left The ap 
pendix has been blamed for this involvement 
of the right tube more often than the left In 
the history in cases of ectopic pregnancies one 
very often finds that the appendix has been 
previously removed or that attacks of ap 
pendicitis have taken place This also occurs, 
of course, in a large number of other cases 
and it is hard to tell whether a previous acute 
or chronic appendicitis and adhesions or 
changes following surgical procedures have 
anything to do with the subsequent develop 
ment of tubal pregnancies on the fight side 
Very often the close proximity of the appendix 
to the right fallopian tube leads to secondary 
involvement of one organ after the other be 
comes diseased and this is especially true fol 
lowing local peritonitis with serous or purulent 
secretion The fallopian tube, as an open 
organ is more likely to undergo changes in its 
mucous membrane than any other organ in 
the abdominal cavity Frequent inflamma 
tion of the appendix may therefore play a rfile 
in the etiology of right tubal pregnancies in a 
certain percentage 0 f cases Since we had in 
our senes patients who had had previous mis 
carriages as well as trouble with the appendix, 
and since in cases of chronic salpingitis pa 


tients do not always confess having had a 
previous gonorrheal infection it would per 
haps lead to misinterpretations if we should 
try to draw conclusions as to the etiology of 
the ectopic pregnancy from our figures 
Another possibility of explaining the more 
frequent occurrence of tubal pregnancies on 
the ngbt side is based on an observation whith 
we did not find mentioned in the literature 
A larger percentage of people are accustomed 
to sleeping on the right side than on the left, 
probably because lying on the left side some 
times causes uneasiness because of pressure 
on the heart Many therefore turn from lying 
on their backs to their right side 
Now, usually, the fimbria of the tube art 
said to surround the ovary so that the ovum 
after leaving the ovary, does not go into the 
abdominal cavitv at all but immediately into 
the tube The ovary, however, is not always 
surrounded by the ampulla of the tube, and 
at operation one more frequently sees the 
tubal ampulla at varying distances from the 
ovary of the same side, so that it may bedrf 
ficult to understand how the ovum could find 
its way into the tube This is, oS course, du 
to peristalsis of the tube exercising a suction 
which moves particles from the abdominal 
cavity into the uterine cavity This has been 
shown experimentally by injecting colored 
material into the peritoneum In cases m 
which the ovary on one side and the tube on 
the other side have been previously removed 
and in which subsequent pregnancies occur, 
the ovum must have migrated from one side 
to the other before entering the tube In a 
goodly number of cases the ovum after the 
bursting of the follicle mov cs freely and pas 
stvelv in the abdominal cavity Therefore 
since it would follow the law of gravity, 1* 
would appear that it might more often drop 
to the side on which most people are accus 
tomed to sleep which is the right side The 
law of gravity not only applies to freefv 
movable bodies within the abdominal cavity 
but also to partly fixed organs The uterus, 
for example and especially during pregnancy 
when it is higher up in the abdominal cavity 
and heavier, is more often found tipped to 
the nght side than to the left and questioning 
will often elicit this fact To explain the more 
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frequent occurrence of right tubal pregnan- 
cies, therefore, there may be pathological 
reasons, such as appendicitis, and mechan- 
ical reasons, such as the custom of most people 
of sleeping on the right side As has been 
said, in this series of cases the ectopic preg- 
nancy was in the right tube in 77 cases, and 
in the left in 63 

Concerning the question of fertility and 
sterility following ectopic pregnancies in our 
series of 142 cases, we have divided the cases 
into those in which the patients were sterile 
or were sterilized after the operation and 
those in which the patients still had the possi- 
bility of subsequently becoming pregnant 

STERILITY EOLLOWING ECTOPIC PREGNANCIES 

Of the 142 patients, 42 were sterile or could 
not for various reasons be expected to become 
pregnant. In group I, hysterectomy, there 
were 4 cases, in group II, both tubes removed 
at clinic, there were 19 cases, in group III, one 
tube removed previously, the other at clinic, 
there were 10 cases, in group IV, death, no 
operation done, 1 case, group V, menopause by 
x-ray, 1 case, miscellaneous, 7 cases, making 
a total of 42 cases 

Group { In group I, hysterectomy was per- 
formed in 4 cases (total in 1 case, subtotal in 
3) The 3 subtotal hysterectomies were per- 
formed because of multiple fibromyomas 
found in the uterus at the time of operation 
In cases in which only a single fibroma was 
encountered, myomectomy was performed m 
order to save the uterus and to preserve fer- 
tility. Total hysterectomy was performed in a 
case of severe, old pelvic inflammation The 
ectopic pregnancy was located in the right 
tube In the left adnexa there was a tubo- 
ovarian abscess 

Group II In 19 cases it seemed advisable 
to remove both tubes, mostly because of 
chronic salpingitis. It has been suggested 
also by others that the opposite tube should be 
removed if macroscopically it proves to be 
diseased, since such patients are likely to have 
another ectopic pregnancy later In cases in 
which there have been previous normal de- 
liveries with living children and the patient 
is close to the menopause, one should not hesi- 
tate to remove the other tube in case of di- 


sease On the other hand one should not make 
a practice of removing both tubes in cases 
of ectopic pregnancy Many normal tubes 
show certain changes which are associated 
only with tubal pregnancy on the other side 
and are of no subsequent importance Torre, 
in his study of 482 cases of ectopic pregnancy, 
found that in 59 per cent of the cases the 
ectopic pregnancy seemed to affect the oppo- 
site adnexa Such changes are due mostly to 
the blood clot in the pelvis and to reactive 
swelling It must be left to the judgment 
of the surgeon, therefore, whether he expects 
that these changes are likely to become 
chronic or not 

Older lesions, which result from previous 
infections, can usually be easily distinguished 
from these changes which accompany tubal 
pregnancy on the other side These older 
lesions are more likely to favor recurrence of 
the ectopic pregnancy, and removal of both 
tubes should be considered only in such cases 

One fact should be kept in mind that the 
mortality in recurrent ectopic pregnancies is 
higher than in primary ectopic pregnancies 
In Torre’s series the mortality for primary 
ectopic pregnancies was 2 49, whereas for re- 
current extra-uterine pregnancies it was 4 54 

We would like at this point to give a brief 
report of one of our cases in which removal of 
both tubes was done not only because of an 
old inflammation, but because of 8 previous 
operations, 3 of which had been laparotomies 
It did not seem advisable, therefore, to ex- 
pose this young woman to more pelvic surgery 
This patient was 28 years old when she came 
to the clinic in May, 1931, with a left tubal 
pregnancy She had previously undergone ap- 
pendicectomy for acute appendicitis in 1920, 
exploration for abdominal pains (with nega- 
tive results) in 1921, m March, 1923, an 
ischiorectal abscess had been opened, ton- 
sillectomy was performed in 1923 and, in May 
of that year, the ischiorectal abscess was re- 
opened, the abscess was again opened in 1924; 
cesarean section was also performed in 1924 
because of delayed labor, and in 1931, dila- 
tation and curettage were performed for me- 
trorrhagia On her admission in May, 1931, 
right salpmgo-oophoritis was present in addi- 
tion to the left ectopic pregnancy. Left sal- 
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pmgectomj , right salpingo-oophorectomy and m her history which would have accounted fot it 
suspension of the uterus were performed and which she did not tell us 
Sterilization is definitely indicated in such In groups II and III we included not only 
instances cases in which the tubes were entirely gone, 

Group III In 10 of our cases one tube but also those in w hich a stump of the tube 
had been removed previous!}, and in 3 of was left If the outer third, the ampulla of 
these cases there had been an ectopic preg- the fallopian tube, has been resected, the inner 
nancy In the other cases chrome mfiamtna two thirds or w hatever is left do not function 
tory conditions or cysts had been the reason as a patent canal The opening of the tube 
for removing the tub< after resection of the ampulla becomes closed 

The following is a brief report of these 3 by scar tissue Even if it would stay open 
cases of recurrent ectopic pregnane} the muscular apparatus of the canal would 

Ui bad to ,udc the mlo tb. 

two miscarriage* (in 193} and jqij), a left tubal lutnui Therefore neither an ultra uterine cor 
pregnancy (in 1950) and left salpu gectomy had been extra uterine pregnancy is to be expected, and 
performed (19,5) for recurrent mbal pregnancy on the patient has to be regarded as sterile To 
the nght side Right salpingectomy was then per prcscrve fertility it is necessary to save the 
Formed at the dime There was no doubt in this n r ... „ K _ «t£ IV mnrs, 

case that tbe miscarriages and the consequent ampulla . of at least one tube This, of cours. 
change* ia the uterus and adnexa were the reasons possible only in cases in which the tubal 
fot the development of the recurrent ectopic preg pregnancy is found m the middle third, the 
nannes It is not necessary however that a macro mne r third, or in the interstitial part E* 
scopically visible .alpinsiu. be ptesent far the it , h lllvolved part a „d remL >on ot 

Velopment of <tn eclopic pregnancy after a tmscar ‘ . 

riage The endometritis sometimes involves only the ends can be done in cases of ectopn.pt g 

interstitial patt and the mucous membrane ot the nancy in the middle third and excision ana re 
mner third of the fallopian tube which inhibits the implantation of the tube into the uterine cat 
pa sage of the fertilized ovum into the uterine cavity lt y can b* done in cases in which the ectopic 

The patient in the second case was 33 years old .. M 

fn 1931 she had had an ischiorectal abscess in 1933 pregnancy >* located in the inner 
a right tubal pregnancy, and the right tube and interstitial part No such operation, howet e*/ 


appendix had been removed in .033 she had a was periormed m our senes The possibility 
normal full terra pregnancy with delivery by for 0 f j a tcr pregnancies after plastic operations 

ceps In .035 *be had a left unruptured ectopic f , hJS are ve „ baited, and such eper 

pregnanev and left salpingo-oophorectomy was per Jt n/ s 

formed at tbe clinic Besides the ectopic pregnancy aUons are advisable Old} m cases W W 
chronic salpingitis was found Since the forceps de the patient is very anxious to preserve in 
Uvery had occurred between the two ectopic preg slightest chance of subsequent pregnancy The 
nancies the changes m both tube which fed to the psychology effect has also to be taken into 

•' «" practical efitot 

mental delivery There was nothing s.gmncant about should be poor In emergency coses, when tile 
the patient s history other than the appendicectomv patient has lost a considerable amount 0 
and the ischiorectal abscess fndammatson of the blood, plastic surgerv is not advisable and 
right tube secondary to appendicitis may occasion t j,e amplest and quickest procedure IS the 
" h " 1 

The third patient was 36 years old In .930 she mind that as far as subsequent pregiancre* 
bad had a right tubal pregnancy and (he tight tube are concerned plastic surgery on a fallopian 
had been removed In 1911 and 1 939 she had had tube after an ectopic pregnancy can bring 
two normal full term deliveries Io WJ s “ e about a more hopeful result than when earned 

“iSwSESd"? Ihe dLc to ms out .. . chronically inflamed lube The « 
he had acute purulent appendicitis and appends suits of plastic procedures following chronic 
ertomy was perfotm»d In this case the acute ap* salpingitis especially m cases ot hydrosalpuw 
pendicilis followed two ectopic pregnancies The pa with reopening of the ampulla are very poor 
Dent had been married twice \\ e «« After plastic surgery on tbe fallopian tube 

!. «> «°pc preface, Lre » a 
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chance for a third tubal pregnancy. A case of 
this was reported by Ortenberg m 1931 His 
patient had the first ectopic pregnancy in the 
right tube, which was removed The second 
ectopic pregnancy occurred in the left tube, 
which was ruptured The ruptured part was 
excised and both ends were reunited The 
third ectopic also occurred in the tube, and 
left salpingectomy was performed. The last 
ectopic pregnancy was evidently caused by 
the scar of the plastic operation The ovum 
was sucked into the ampulla but could not 
pass through the circular scar As has been 
said, this might have happened not necessarily 
because the canal was too narrow or entirely 
obstructed at the site of the former operation, 
but because of interference with muscular 
peristalsis Probably in this case there was a 
combination of functional and mechanical 
causes 

Group IV. As mentioned before, one pa- 
tient died before she could be operated on 
She had entered the hospital in shock, her 
blood pressure being 58 systolic and 38 dias- 
tolic, her pulse rate 108, and her temperature 
94 7 degrees F She fainted several times, 
vomited, and had diarrhea, and air hunger 
She received a transfusion of 500 cubic centi- 
meters of blood which relieved her air hunger 
for a while, but her pulse rate went up to 150 
and her temperature went down to 92 5 de- 
grees F and she died 

Group V. One patient received roentgen 
treatments after operation in order to effect 
sterilization, endometriosis having been found 
at operation. This patient was 31 years 
old at the time of her ectopic pregnancy m 
1933. She had had 2 intra-uterine preg- 
nancies before, x full-time with forceps de- 
livery and 1 miscarriage Besides this, she 
had undergone an appendicectomy and had 
had chronic perimetritis and endocervicitis, 
which had obviously developed after the mis- 
carriage In October, 1933, right salpingec- 
tomy was performed for ectopic pregnancy in 
the right tube There was a cyst of corpus 
lutcum the size of a baseball in the right ovary 
which had to be resected too In addition, 
spots of endometriosis were found over the 
bladder and around the uterosacral ligaments. 
The left adnexa were macroscopically normal 


In view of the fact that the patient wished to 
have more children these areas of endometri- 
osis were left alone After the patient re- 
covered from the operation, pains in the pel- 
vis and more or less continuous uterine bleed- 
ing developed on account of the endome- 
triosis She was given a menopausal dose of 
roentgen-rays in February, 1934 

Group VI The last group of patients who 
had to be regarded as sterile after the oper- 
ation contained those who were not sterile in 
the anatomical sense, but in whom further 
pregnancies could not be expected for other 
reasons One patient, for example, with only 
one tube left had a negative Rubin’s insuffla- 
tion test Two patients came into menopause 
shortly after the ectopic pregnancy Three pa- 
tients were widows or divorced. 

FERTILITY FOLLOWING ECTOPIC PREGNANCIES 

In the 100 remaining cases in this series 
subsequent pregnancy was at least theoret- 
ically possible Seven of these patients were 
under observation at the clime, in the 93 re- 
maining cases we had to send letters of in- 
quiry. Seventy-seven (82 per cent) of the pa- 
tients answered, 4 letters were returned un- 
claimed Twelve letters were not answered, 
even after writing a second time Therefore, 
the number of cases in this group in which we 
are able to report the subsequent history fol- 
lowing an ectopic pregnancy was 84 Two of 
these patients died during the period of ob- 
servation. 1, 5 years and the other 7 years 
after operations for an unrelated condition 
Their cases are of course included in this 
group because there was a chance of their hav- 
ing become pregnant in the interval 

Since the time which had elapsed since the 
ectopic pregnancy varied between 1 and xo 
years, the chance for a subsequent pregnancy, 
and especially for several pregnancies, was 
different Thirty-one of 84 patients (36 9 per 
cent) became pregnant later, 28 (33 3 per 
cent) having intra-uterine pregnancies, and 
3 (36 per cent) having a recurrent extra- 
uterine pregnancy. 

Forty-seven intra-uterine pregnancies oc- 
curred in these 28 patients. Thirty-two of 
these resulted in full time deliveries with 29 
living children; there were 3 stillbirths. The 
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mother of 2 of the stillborn babies had syph 
ills In the group of mtra uterine pregnancies 
there were 4 premature deliveries, ro mis 
carriages, and 1 hydatidiform mole 
This number of 47 mtra utenne pregnancies 
m 84 patients operated on for ectopic preg 
nancy show s that it v, as vv orth while to sav c at 
least one tube and ovary if the gross anatom 
ical lesions in the remaining adnexa were not 
too severe In this group there were, of 
course, patients whose other tube was more 
or less affected Without an msuffation test it 
is almost impossible to say whether the re- 
maining tube is patent or not Therefore, we 
are sure that we have in this group patients 
who are practically sterile because of obstruc- 
tion or changes in the remaining tube On the 
other hand, there may be a considerable num 
ber of patients in this group with a patent 
tube who did not desire to become pregnant 
again and who used contraceptive methods to 
pre\ ent it If we had a way of finding out 
what number of patients were actually willing 
to become pregnant again and if we could ex 
dude those who would not take the chance of 
subsequent pregnancy, the percentage of sub 
sequent pregnancies after one ectopic preg 
nancy might be higher 
Concerning the surgical procedure, usually 
onlv the pregnant tube was removed and both 
ovaries were left If one ovary has to be re 
moved together with the tube, the chances for 
subsequent pregnancy do not seem to be much 
less, at least not 50 per cent less It is of 
course much better to save both ovaries, for 
one never knows what is going to happen 
cysts and othpr pathological changes some 
times may make it necessary to remove one 
ovary later, which would bring the patient 
into menopause and cause sterilization We 
therefore remove the ovary of the diseased 
adnexa only if it is seriously affected by the 
ectopic pregnancy for instance, by a peritubal 
hematocele in cases of elderly patients or if it 
contains cysts or ab cesses Subsequent preg 
nancies occurred m this group among patients 
with both ovanes left as well as among those 
with onlv one left Of the 32 full time preg 
nancies, 21 occurred in 14 patients with both 
ovanes left {after salpmgectomv) ii occurred 
m 7 patients with 1 ovary left (after salpingo 


oophorectomy) In this latter group of 11 
full time pregnancies, 6 came from the tight 
ovary 5 from the left 
There is a widespread opinion among lav 
men, and even among some physicians, that 
the right ovary delivers only one sort of ova 
(only male or onlv female) and the left ovarv 
the opposite, or that one side delivers two- 
third of the ov a of one sex and onlv a third 
of that of the other That this is not true was 
evidenced by the fact that there were 3 hoys 
and i girl in cases m which the right ovary 
was preserved and 3 boys and 2 girls in cases 
m which the left ovary was preserved One 
of our patients who had her left ovary re 
moved had a boy and a girl later, both ova 
having come from the right ov ary 
The difference in the results in our senes 
from those obtained m the earlier senes re 
ported by Afas-on and Simon is as follows 
First there was a higher percentage of pa 
tients with subsequent pregnancies amng 
those traced for the period 1903 to 1926 
In their senes this figure was 44 p p r cent, 
for our senes covering the period from 1926 
to 1935 it was 37 per cent Their patients 
wen* under observation over periods as long 
as 24 years, whereas ours were under ob 
scrvation for a penod of 10 years or less 
As a result the average time for observation 
and subsequent pregnancies w as shorter in our 
group On the other hand economic condi 
Uons during the period from 1926 to 193s may 
have caused voluntary restriction of the num 
ber of pregnancies In addition, the petven 
tage of patients who were traced m the first 
penod w as smaller (198 of 437 or 45 pvt cent) 
than for the second period (84 of 142, or 59 
per cent) This may have reoulted from the 
fact that the av erage time after patients had 
left the dune was longer and it was therefore 
more difficult to get in touch with them 
\nother difference between the results of 
the two senes was the higher percentage of 
recurrences of ectopic pregnancy after oper 
ation at the dime There were 12 such cases 
or 6 per cent, between 1903 and 1926, only 
3, or 3 6 per cent, between 1926 and 1935 In 
other words patients who had the possibility 
of becoming pregnant after an ectopic preg 
nancy had another ectopic pregnancy in 1 of 
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16 instances between 1903 and 1926, in 1 of 
28 between 1926 and 1935 The percentage of 
recurrences dropped from 6 per cent to 3 6. 
This may have had something to do with 
changes in the type of operation chosen in a 
given case, or changes in surgical technique, 
and so forth 

We should like to give a short report of 
these cases of recurrent ectopic pregnancies 
which occurred in the period from 1926 to 
1:935 . 

The first patient was 29 years old and had 
never been pregnant before In March, 1935, 
she was admitted with a left ruptured ectopic 
pregnancy and left salpingectomy was per- 
formed The uterus and right adnexa ap- 
peared normal In July, 1936, she had a recur- 
rent ectopic pregnancy in the right tube and 
the distal half of the right tube was removed 
No adhesions were found at this second oper- 
ation This case belongs to the group in which 
neither from the history nor at exploration 
could a cause for the ectopic pregnancy be 
found The second patient, a woman 26 years 
old, had had subacute appendicitis but had 
not been operated on In 1929 she had had a 
left tubal pregnancy, and partial left sal- 
pingectomy was performed Appendicectomy 
was also performed at this time In 1931 she 
had a recurrent ectopic pregnancy in the right 
tube and was operated on elsewhere The 
cause for these ectopic pregnancies may be 
attributed to the appendicitis Especially 
when appendicitis is present for a long period 
of time and operation is not performed, perito- 
neal changes and involvement of the tubes are 
likely to occur. The third patient was 29 years 
old She had had one full time pregnancy in 
1925 Dilatation and curettage with suspen- 
sion of the uterus (Baldy -Webster type), had 
been performed in 1928 She then had a left 
ruptured tubal pregnancy in 1935 and left 
salpingo-oophorectomy was performed She 
had a recurrent ectopic pregnancy in Sep- 
tember, 1936, and right salpingectomy was 
performed There was no history of appendi- 
citis, gonorrhea, or of miscarriage The ectopic 
pregnancies occurred after a full time delivery 
and after a suspension operation After any 
type of operation for suspension of the uterus 
it is theoretically possible that the fallopian 


TABLE II —INCIDENCE OE RECURRENCES IN 
ECTOPIC PREGNANCY 


Author 

Total 

number 

of 

1 ectopic 
preg- 
nancies 
reported 

Recur- 

rences 

Per- 

cent- 

age 

Bamberger 

IS© 

6 

4 0 

Falk and Rosenbloom 1 

313 

8 | 

2 56 

Hirst (quoted by Mueller) 

167 

7 1 

4 2 

Smith (quoted by Lewis)* 

1608 ! 

sS 

3 6 

Urdan 

474 

27 

S 7 

Total 

2712 

106 

3 P 


♦Collected cases of American Gynecological Society « 


tubes are bent in a way that the fertilized 
ovum may get stuck and this is especially 
true when the round ligaments are drawn 
through the broad ligaments below the tubes 
and become fixed on the posterior wall of the 
uterus Certain pressure may be exerted on 
the tubes and the passage of the ovum may be 
more difficult We do not contend that this 
was what actually happened in this last case, 
but we do believe that bringing organs into 
unnatural positions may result in unnatural 
functions and results 

In the literature, the percentage of recurrent 
ectopic pregnancies is not given by reviewing 
the cases of those patients who had the possi- 
bility of subsequent pregnancies, but by giv- 
ing the total number of ectopic pregnancies 
observed in a certain hospital Figures ob- 
tained in this way include those patients who 
could not become pregnant after their first 
ectopic pregnancy Rabinovitz, in 1 91 1 , listed 
the cases of recurrent ectopic pregnancy re- 
ported by 12 authors and added 2 cases of his 
own Altogether this made a total of 147 
cases of recurrent ectopic pregnancy, or 3 9 
per cent recurrent ectopic pregnancies out of 
the senes of ectopic pregnancies The same 
figure was obtained when we reviewed the 
literature for the following 26 years (Table 
II) We give only the reports of authors who 
list more than 100 cases of ectopic pregnancy 

The total number of ectopic pregnancies at 
The Mayo Clinic between 1903 and 1926 was 
445> the number of recurrent ectopic preg- 
nancies 18, or 4 1 per cent. The total number 
of ectopic pregnancies between 1926 and 1935 
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was 148 (in 14* patients) and the number of 
recurrent ectopic pregnancies was 6, or 40 
per cent The percentage of recurrences was 
essentially the same 

The percentage of 3 1> for recurrent preg 
nancies, 3 of 84 patients for those who could 
subsequently become pregnant is low, since 
all those patients w^re excluded who could not 
become pregnant after treatment of the first 
ectopic pregnancy at the dime Since the 
total miroher of our cases is not very large, 
we believe that one should expect a somewhat 
higher percentage of recurrent ectopic preg 
nancies if the possibility of further pregnancy 
is present It must be kept in mind, bon ever, 
that recurrent ectopic pregnancy also occurs 
in cases in which patients have had one or 
more ultra uterine and full time pregnancies 
after the first extra uterine pregnancy 

SUMMARY AND CONCLUSIONS 

In the 1 o-year period from January r, ig^, 
to December 31, 1935, 142 patients with ec 
topic pregnancies were seen at the clinic 
There were 140 tubal pregnancies 1 ovarian 
pregnancy, and 1 abdominal pregnancy 

One hundred forty one of the patients were 
operated on without a death, the remaining 
patient having come to the dime m shock and 
having died before any svrgica 1 procedure 
could be attempted The surgical mortality 
was therefore o o per cent the total mortality 
o 7 per cent 

In 77 cases (55 P" cent) the tubal preg 
nanaes occurred on the nght side, in 63 (45 
per cent) on the left The higher percentage of 
right tubal pregnancies can be explained on 
pathological (former inflammations and oper 
ations on the appendix) and on mechanical 
grounds 

Port) two of the 141 patients (29 6 per cent) 
could not have been expected to have subse 
quent pregnancies for various reasons These 
patients were practically stenk or became 
sterilized after the ectopic pregnancy Three 
of these patients had recurrent ectopic preg 
nancies when they first came to the dime 

One hundred ol the 142 patients 17° 4 
cent) had the possibility of further pregnancy 
at least theoretical) v bight) four of them 
were traced, and 31 (36 9 P" «nt) 


pregnant later, 28 (333 per cent) bavin* 
tntra uterine pregnancies, and 3 (3 6 per cent) 
having recurrent extra uterine pregnara s 
These 28 patients had 47 fatra uterine preg 
nancies, 32 of which resulted in full time de 
hvenes with 29 living children, the othm i«* 
suited in miscarriages and premature deuv 
enes Twenty one full time pregnancies <k 
curred in 14 patients after salpirgectorrj, 
both ovaries being preserved, 11 full fine 
pregnancies occurred in j patients after sal 
pingo oophorectomy, one o\ ary being pre- 
served 

from a review of the literature it was found 
that recurrent ectopic pregnancies occar si 
about j 9 per cent of cases of ectopic preg 
nancy Considenng only those patients who 
have the possibility of subsequent pregnancy 
after their first ectopic pregnancy one would 
expect this percentage to be higher In oar 
series of 84 patients who had had their first 
ectopic pregnancy treated at tbe clinic and 
who had the possibility of further prepancy, 
the percentage was somewhat lower (3 <5 per 
cent) The number of recurrent ectopic preg 
nancies O'-curnrg in a total of J42 patients 
(including those who had their first ectopic 
pregnancy treated elsewhere) was 4 0 
Since the probability of mtra uterine preg 
nancy alter one ectop’c pregnancy is aboat 
ten times larger than the probability of atioth 
cr ectopic pregnancy, conservative surgery is 
advisable m order to preserve fertility Only 
if the other tube is severely diseased should it 
be removed In this connection it should be 
kept in mind that the non pregnant tube 
undergoes certain acute changes in more than 
-,o per cent of tubal pregnancies such a" 
swelling redness and peritoneal tnction pro 
duced by hematomas These changes how 
ever, more or less disappear and do not infer 
fere with subsequent lertihty 
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RENAL TUBERCULOSIS IN PATIENTS WITH ACTIVE 
PULMONARY TUBERCULOSIS 

EDWIN M JAMESON, MD F-YCS Saranac Ut, New York 


I NTEREST in the urological findings lr 
patients residing m a health resort de- 
voted largely to the treatment of pulmo 
nary tuberculosis has afforded a unique 
opportumt) for studying certain aspects of 
the problem of urogenital tuberculosis hardly 
available to the urologist connected with met 
ropohtan institutions in which renal tuber 
culosis is seen only occasionally , and for co-1 
lectmg certain data which may be of value 
m completing our concept of the processes 
associated With tuberculous mission of the 
urinary tract 

A renew of the more recent literature on 
the subject reveals the following conclusions 
which are more or less widely accepted at the 
present time and which may be taken as the 
basis of facts on which a discussion may be 
built (i) tuberculosis of the kidney is second 
ary to a lesion elsewhere in the body from 
which tubercle bacilli ha\e been disseminated 
usually through the blood stream (a) renal 
tuberculosis is bilateral in the majority of 
cases (Medlar) Cj) renal tuberculosis may 
occur as one or both of two types (a) the so 
called pathological ’ (usually mitiary and 
non progressive) form in which tubercles are 
found in the cortex or medulla and do not 
communicate with the renal pelvis and (b) the 
«o called clinical (ulcerative) form in which 
there is ulceration and destruction of a pyra 
mid or calyx ( 4 ) the disease may be present 
in the ' pathological form in one kidney and 
in the ulcerative form in the other, (5) the 
pathological form may undergo resolution 
and ultimate healing while (6) demonstration 
of an example of a heated ‘clinical or til 
cerative lesion is stilt tacking, and (?) the 
presence of tubercle bacilli m a specimen of 
ureteral unne is * facia evidence of tht exist 
cnee of tuberculosis in the kidney from which 
it came . „ 

As corollaries of the foregoing, it is the con 
sensus of urologic opinion that when the pres 


ence of an ulceratn e lesion m one kidney has 
been established, especially when the unne 
from that kidney contains leucocytes, ted 
blood cells and albumin in addition to tubercle 
bacilli and the opposite kidney has been 
found to be “normal," the surgical removal of 
the kidney containing the destructive lesion 
is indicated On the other hand when both 
kidneys show ulcerative lesions, surgical trt3t 
ment, except under special circumstances is 
contra indicated and the patient is best 
treated by medical means It is generally felt 
that the prognosis in cases subjected to ne- 
phrectomy for unilateral disease is fairly good 
while in cases with bilateral disease and those 
with unilateral lesions treated medically, the 
outlook is uniformly poor although the cxpec 
tation of life may be for many y ears 
Under certain circumstances it would ap 
pear that surgical treatment may be of value 
in cases of bilateral renal tuberculosis One 
such erccption may occur when there is per 
sutent gross hematuna from one kidney, as 
occurred in one of our cases Again if one of 
two infected kidneys has had its function en 
tuely destroyed and is present as a virtual 
tuberculous abscess in the loin and espe 
cially if the ureter on that side is blocked, the 
patient will be better off if the fimctionlcss 
kidney is removed keyes and Ferguson and 
others hold that if the pyclogram be normal 
on one side in cases from which tubercle 
bacith have been recov er«_d from both kidney > 
operation may be done on the kidney showing 
pydogmphic deformity There is a lack of 
agreement among urologists as to the advis 
ability of operation in the presence of active 
and particularly far adv anced pulmonaiy tu 
berculosis wc have had no hesitancy in 3d 
vising and carry mg out an indicated nephrec 
tomy m sev eral such cases and thus far have 
had no cause to regret our decision Tuber 
culosis is among the most unpredictable of 
diseases and apparently ‘ hopeless cases 
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often live a surprisingly long time. For this 
reason we believe thatapatient should be given 
every possible chance by removing a kidney 
which can be only a liability in his efforts to 
build up his bodily defences 
The results of this study would tend to in- 
dicate that in certain details our concepts of 
renal tuberculosis may well be modified, espe- 
cially in cases associated with active pulmo- 
nary tuberculosis, when adequate general hy- 
gienic treatment for tuberculosis is available 
The distinction between “surgical” and “med- 
ical” tuberculosis has been drawn so fine that 
it is not out of place to reiterate the fact that 
tuberculosis is always a general disease and 
that the removal of a single focus does not rid 
the body of the disease. Such a result can 
come only through efforts to build up the 
patient’s resistance to a point at which he can 
stop the spread of the disease and encapsulate 
the existing foci in scar tissue. 

It may also be emphasized that tuber- 
culosis of an organ either progresses or heals 
Active tuberculosis does not stand still and 
in the case of the kidneys at least it is a ques- 
tion whether one ever encounters quiescent or 
latent disease such as has been described in 
the lungs For this reason we question the 
occurrence of the so called “remissions” in 
renal tuberculosis, i e , period's of varying 
length of time during which pus and tubercle 
bacilli are absent in the urine obtained from a 
kidney previously shown to be tuberculous. 
There is ample reason for believing that mi- 
nute ulcerations may “shower” tubercle bacilli 
intermittently and that the urine obtained 
from a given kidney may be “negative” today 
and “positive” tomorrow, just as the sputum 
from a case of early pulmonary tuberculosis 
may alternate from tune to time We recog- 
nize, then, (x) active tuberculosis of the kid- 
neys in which tubercle bacilli are being thrown 
off in the urine if ulceration of the pelvis is 
present, or will be sooner or later if the lesion 
is progressive and is not yet in open com- 
munication with the pelvis, and (2) healed or 
healing renal tuberculosis which may or may 
not be accompanied by calcification One is 
justified, therefore, in assuming that if tuber- 
cle bacilli have once been demonstrated in a 
ureteral specimen of urme and repeated later 
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examinations fail to reveal the bacilli, that 
the renal lesion has healed The cases ob- 
served by us that went on to healing are un- 
doubtedly examples of very minute ulcera- 
tions of the tip of a papilla, ulcerations such 
as have been described by Lieberthal and 
Huth that are too small to cause a visible de- 
formity of the pyelogram and whose scars 
could be demonstrated only by laborious work 
of the type done by Medlar. As far as the 
author knows, this has not been done. 

The records of the Saranac Laboratory for 
the Study of Tuberculosis (in which most of 
the urines from the private sanatoria in Sara- 
nac Lake are examined) and those of the 
Trudeau Sanatorium Laboratory have been 
examined to determine how often acid fast 
bacilluria and especially tubercle bacilluna 
are found in patients with pulmonary tuber- 
culosis whose urines showed other abnormal 
elements Not only are the results interesting 
but the differences are significant inasmuch as 
examinations for organisms at the Saranac 
Laboratory are made on the finding of an ab- 
normal number of pus cells in a voided morn- 
ing specimen of urine while those at the 
Trudeau Sanatorium are made on 24 hour 
specimens from patients who had previously 
shown albumin in a routine urinalysis The 
results are shown graphically in Diagrams x 
and 2. 

Other data are available also from these 
studies A tabulation of the analysis for the 
Saranac Laboratory series is given in Table I. 
It will be seen that in this laboratory, where 
all urine examinations have been made by the 
same technician for a period of approximately 
20 years, there is roughly one chance in eight 
of missing acid fast bacilli in smears of the 
sediment of male urines as compared with one 
in twenty m specimens from females. It is 
also apparent that 66 per cent of the male 
urines in which acid fast bacilli were found on 
smear were positive for tubercle bacilli by 
guinea pig inoculation as compared with only 
26 6 per cent of the females This difference 
is probably due, not only to the well estab- 
lished fact that renal tuberculosis is more fre- 
quent in males than in females, but also to the 
presence of lower genital tract tuberculosis in 
many of the males And finally, it would 
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SARANAC LABORATORY SERIFS B VSED ON PRES 
ENCE OP LEUCOCYTES IN VOIDED SPECI 
MENS SUBMITTED TOR ROUTINE ANALYSIS 



Diagram i Acid fiat bacilli m urines from patients with 
acuve pulmonary tuberculosis 


appear that the incidence of non tuberculous 
forms of acid fa-t bacilli is about twice as 
great m females as in males 

On the other hand at the Trudeau Sana 
tonum acid fast bacilli tv ere found much more 
frequently m smears made from the sediment 
of 24 hour specimens A search of the records 
for the 10 >ear period covered by the study 
re\ ealed only one instance in which smears 
from a urine subsequently pros ed to contain 
tubercle bacilli bv guinea pig inoculation were 
reported negative Compared with the m 
cidence of tubercle bacilli in the Saranac Labo 
ratory senes, the Trudeau Sanatorium figures 
show ss per cent for the males and 35 per cent 
for the females a somewhat higher propor 
tion of females to males than obtains in the 
former This may be explained in part, by 
the fact that the Trudeau Sanatonum admit 
tmg only relatively early cases of pulmonary 
tuberculosis, does not encounter as high an 
incidence of loner genital tract lemons and 
other ettrapdmonary forms of the disease in 
the males as are seen in the more advanced 
cases in the village 

In summary, of 8S cases of pulmonary tu 
berculosis in which acid fast bacilli n ere found 
in smears of voided urine sediment, guinea 
pig inoculation proved the organisms to be 


TRUDEAU SANATORIUM SERIFS BASED OV 
PRESENCE OF ALBUMIN IN VOIDED SPECI 
MENS SUBMITTED FOR ROUTINE ANALYSIS 
SMEARS MADE ON SEDIMENT OBTAINED 
FROM SUBSEQUENT 24 HOUR SPECIMEN 
Positive fot »cid fist organisms by smear 
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Diagram 2 Acid fast bacilli In urines from patients*!^ 
active pulmonary tuberculosis. 


tubercle bacilli in 62 3 per cent of the mate 
and 31 4 per cent of the females 
Other features of the urines in the Trudeau 
Sanatonum senes are detailed in Table II 
It will be seen that findings of “many pus 
cells ’ albumin and casts were reported ap- 
proximately twice as frequently on urines con 
taming tubercle bacilli as in those containing 
non pathogenic forms of acid fast bacilli and 
that red blood cells also occurred more fre 
quently in the pathogenic baallunas 1 
A word may be said at this point on the re 
spective merits of guinea pig inoculation and 
cultural methods in the identification of tuber 
cle bacilli in specimens ot urine In both the 
Saranac Laboratory and the Trudeau Labo 
ratory , guinea pig inoculations arc used rou 
tinely m the clinical diagnostic work although 
cultures have been made simultaneously tor 
the past several years at Trudeau During the 
time that both methodo have been in use at 
the Sanatonum, the bacteriologist reports that 
in only one instance was a positive culture ob 
tamed when the guinea pig proved to be 
negative Although requmng more technical 

lUlb «b album nuri* lb a per louaapccun aw ■ ttltt, , tlf 1m! 
cation f t u»mi t>onol 14 bout ap*c men f 1 4 1*1 f»»t bicill not all 
lb epectraen t but collected bowed albumin 
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TABLE X — URINES EXAMINED BY GUINEA PIG 
INOCULATION AT SARANAC LABORATORY 
1928-1936 (inclusive) 


TABLE II —URINALYSES OP ACID PAST POSITIVE 
URINES AT TRUDEAU SANATORIUM 



Males \ 

Females 

No 

Per cent 

1 No 

Per cent 

Acid fast bacilli negative on smears 
Guinea pigs negative 

39 

1 47 5 

i 

a 5 

59 5 

Acid fast bacilli negative on smears' 
Guinea pigs positive 

10 

12 2 

2 

4 7 

Acid fast bacilli positive on smears 
Guinea pigs negative 

11 1 

13 S ‘ 

11 ■ 

26 2 

Acid fast bacilh positive on smears 
Guinea pigs positive 

22 

26 8 

, 

4 

9 5 


82 

100 0 

42 

zoo 0 


Total ’ 


Total 

pathogenic 3 *^ | 


non-pathogenic= 22 

No 

Per cent 


No 

Per cent 

17 

94 5 

Many pus cells 

IO 

45 5 

II 

61 0 

Albumin positive ' 

6 ! 

27 0 

8 

44 S 

Casts positive 

5 ; 

23 9 

5 

28 0 

l Red blood cells positive 

4 

l8 O 


skill, cultures are undoubtedly of value espe- 
cially when one wishes a report in less than 
the 6 weeks usually required with animal inoc- 
ulations. The “micro-colony” method de- 
vised by Fischer and Urgoiti is now being 
tested out in the Trudeau Sanatorium Labora- 
tory in the hope that by its use one may be 
able to identify the tubercle bacilli within the 
first 2 weeks Until more data have accumu- 
lated, both methods will be used simulta- 
neously. 

Carrying the study a step farther, the au- 
topsy protocols of 239 individuals who died 
with active pulmonary tuberculosis in Saranac 
Lake between 1914 and 1937 were examined 
to determine the incidence of renal lesions 
Although the examinations were all made in a 
routine manner and microscopic examina- 
tions of the kidneys were omitted in some in- 
stances, no questionable lesions are included 
and the figures may be lower than the actual 
facts warrant. The results are shown in 
Table III m which the results of a somewhat 


group of cases of uncomplicated pulmonary 
tuberculosis made several years ago 

Calcification was not seen in any of the 
cases coming to autopsy It has been encoun- 
tered but once in the patients operated upon 
and then only as a small plaque in the pelvis 
in a patient who had but recently come to 
Saranac Lake This is interesting inasmuch as 
the incidence of calcification seems to vary 
markedly in various reported series Renal 
calculi have not been encountered in any of 
the postmortem or operated upon patients. 

Of these 239 patients, 67 (28 4 per cent) 
showed tuberculous lesions in the kidneys as 
compared with Greenberger's figure of 50 4 per 
cent. The explanation of the difference may 
lie in the fact that all of the Saranac Lake 
group were adult members of the white race 
infected with a chronic type of the disease, 
although several died with a terminal miliary 
dissemination, whereas Greenberger’s series 
includes children, negroes, and the more acute 
types of tuberculosis 

There were 158 males in the group of which 
49 (31 per cent) showed renal lesions Of the 
81 females, 18 (22 per cent) showed involve- 
ment of the kidneys. 

The positive cases were divided into two 
groups. (A) those with miliary lesions 1 to 2 


similar study at the Sea View Hospital re- 
ported by Greenberger are tabulated in par- 
ailel columns for comparison millimeters in diameter, usually of a non- 

Withm the past few years an increasingrf progressive nature, which in many cases may 
number of cases of silico-tuberculosis have ) have been the result of a seeding of the kidnevs 
been seen in Saranac Lake As the silicotic ( that took place within the last few weeks of 
fibrosis about the lesions of pulmonary tuber- ) the patient’s life, and (B) those with lamer 
culosis prevent hematogenous and lympho- Land in many instances ulcerative lesions in 
genous spread of tubercle bacilli, one might the presence of which one might expect to 


expect the incidence of renal involvement to 
be lowered in the male group. Actually, how- 
ever, the figure is practically identical with 
that obtained in a similar study of a smaller 


find organisms in the urine during the life of 
the individual The first group may be called 
the ruitlmiAfTimi rt r-> .1 . -* 


c ‘pathological*' as compared with the 
clinical lesions of the second group Cases 
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table m — Incidence of renal lesions in 

AUTOPSIES ON TUBERCULOUS PATIENTS 



Croup with itttbdog c»J (son progirulve 
uni (IjMoit uyj (ts ons only 



Grow » eft clia a! 

(orfin wbe«ulo»ti>lt»o 
Nvlratxr of curl 
Illliural a 


Ttrttat ^Gittn 
No *«tops ef k ict 



*Tbcic eitri compr *e 74 6 r*' ttntof louJpoi i 
with >5 6 p*r toot in Gmnbergn s »eo« 

m«« cwieomtioit »s < per cent of total po» t 
with 144 per Mot in Uretoboicr s »n« 


* cism Chmpumf 
ettn Co*>p*rtd 


m which * clinical " disease was present on 
one side and "pathological” lesions on the 
other were classified as * bilateral clinical ” 

In group A there were 50 cases represent 
mg 20 g per cent of the total autopsies and 
746 per cent of the total positive cases 
Greenberger’s figures for this group are 45 6 
per cent and 85 6 per cent respectiv ely The 
miliary tubercles were bilateral in 38 eases 
(76 per cent) 3nd unilateral m r 2 (24 per cent) 
with the incidence of bilateral lesions in the 
two sexes practical!} identical Of the 50 
cases with pathological lesions 34 (68 per 
cent) were males and 16 (32 per cent) were 


females 

In group B there were 17 cases representing 
7 1 per cent of the total autopsies and 23 A 
per cent of the total positive cases These 
figures may be compared with Grecnberger s 
incidence of 4 8 per cent and 14 4 per cent, 
respectively The disease was bilateral in M 
cases (76 4 per cent) and umlateral in 4 <23 6 
percent) Of these 17 cases of clinical its 
ease, t? (S3 per cent) were males and 2 (12 
per cent) were females This corresponds 


fairly closely with Greenberger's figures of Sj 
per cent and 17 per cent, respectiv ely, for the 
two sexes 

In the males with renal lesions, 693 per 
cent were miliary and 306 per cent were 
‘‘clinical’’ or "organ” tuberculosis Of the 
females, 89 per cent had miliary and only tt 
per cent “clinical” tuberculosis, From this 
it appears that males not only show a greater 
tendency to develop renal tuberculosis thin 
do females but also that they show a greater 
tendency to develop clinical or advanced le 
stems m the approximate proportion of 3 to 1 
m this senes This may be compared with 
Caulk's series of cases m w Inch patients were 
operated upon at the Barnes Hospital in St 
Louis in which the proportion was 6 to 4 and 
with the collected series of 1,176 patients 
operated upon cited by him in which the pro- 
portion was $ to 4 

It is interesting to note that the “patho 
logical” and "choreal” cases arc bilateral in 
practically equal percentages In other words, 
three fourths of this series w Uh renal tuber 
culosis had bilateral lesions In Greenbergers 
study 82 per cent of the miliary cases were 
bilateral but only half of the cases with 
"clinical ’ lesions had disease in both kidney's 
It is difficult to explain this difference as thc 
worh of Medlar has shown bilateral lesions so 
often that one is led to believe that when a 
patient has “dimcal tuberculosis m one kid 
ney he may almost always be assumed to 
have pathological’ tuberculosis m the other 
It may also be pointed out that when one 
considers the positive cases in both sexes it 
will be found that bilateral lesions exist vyith 
approximately equal frequency (males 77 S 
per cent females 72 2 per cent) Thus it 
appear* that although males are more likely 
to develop renal lesions— pathological or 
clinical’ — than females if the kidnejs are 
involved m the latter the lesions are as likely 
to be bilateral as they are in the males Ibis 
is in accord with the hematogenous theory of 
renal infection with the tubercle bacillus 
Of the 49 males with renal lesions 12 (24 5 
per cent! showed gross lowir genital tract 
lesions as well and 5 (102 pir tent) showed 
spinal tuberculosis Only t of the 81 females 
showed genital tuberculosis thus illustrating 
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the inaccuracy of speaking of urogenital tuber- 
culosis in the female Of the 5 spinal cases, 2 
showed bilateral miliary lesions, 2 bilateral 
ulcerative renal lesions, and 1 had an ulcera- 
tive lesion on one side and miliary lesions on 
the other The advisability of making a care- 
ful study of the vertebral column to rule out 
Pott’s disease in every case of renal tuber- 
culosis is apparent 

The clinical histories of 36 of the 67 cases 
with renal lesions were available for study and 
were examined from the standpoint of the uri- 
nary findings during life In only 3 instances 
was the urme entirely normal and in these 3 
cases the last urinalysis had been made some 
time before death occurred Autopsy showed 
all 3 to be cases of miliary lesions 

When one compares the frequency of a re- 
port of albuminuria with that of a “few” to 
“many” pus cells, it is apparent that the 
latter finding was somewhat more frequent 
This would correspond with the observation 
from the Trudeau Laboratory that “many” 
leucocytes were found m 67 7 per cent of the 
urines containing acid fast bacilli and in 94 5 
per cent of those showing tubercle bacilli 
(Table II) In any case, the presence of acid 
fast bacilli in the urines of tuberculous pa- 
tients that show either albuminuria or pyuria 
is sufficiently frequent to warrant a painstak- 
ing search for the organisms in a smear of the 
sediment and either guinea pig inoculations, 
cultures, or both, in some instances. 

Two of the cases coming to autopsy are 
worthy of special note as illustrative of a fun- 
damental principle in the diagnosis of renal 
tuberculosis and the difficulty that may attend 
one in striving to determine the true etiology 
of a pyuria (Cases J K , a male, and R W , a 
female) In both these cases guinea pigs inoc- 
ulated with bladder urine were negative for 
tuberculosis 2 and 3 months, respectively, be- 
fore death The specimens obtained from one 
(R W) were collected during a cystoscopic 
examination and pyelograms made at the time 
were considered normal. This patient sub- 
sequently showed acid fast bacilli in the blad- 
der urine and it might be argued that the 
cystoscopic examination and catheterization 
of the ureters “lighted up” the process It 
Mould seem unlikely, however, that tuber- 
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culous abscesses of the kidneys of the size 
found in these two patients could have devel- 
oped in 2 or 3 months The crux of the situa- 
tion in these 2 cases apparently lies in the fact 
that at autopsy there was apparently no com- 
munication of the abscesses with the renal 
pelvis Such a communication must have 
been present at the time the positive urine 
was obtained in R W , unless the bacilli came 
from the opposite kidney, but either closed 
subsequently or was missed at the necropsy 
examination 

On the other hand, Case E S , a male, dem- 
onstrated that a very small lesion in communi- 
cation with the pelvis of the kidney will 
produce a positive urme In this instance a 
line of caseation about 1 millimeter in width 
extended from the middle of a calyx to the tip 
Somewhat similar instances have been cited 
by Lieberthal and Huth in which ulcerated 
miliary tubercles produced a tuberculous bac- 
illuria and impaired renal function as demon- 
strated by the sensitive freezing point depres- 
sion test These are the types of lesions with, 
of course, an occasional case with a large 
parenchymatous abscess of the type described, 
that may shed tubercle bacilli intermittently 
and may possibly heal 

CONCLUSIONS 

1 Careful and repeated search for acid 
fast bacilli in smears of the sediment of a 24 
hour specimen should be made in every tuber- 
culous patient who shows pus or albumin in 
the urine. 

2. Such smears, properly stained, will show 
acid fast organisms in a high percentage of 
positive cases Doubtful cases and all those 
in which acid fast bacilli have been demon- 
strated should be further examined by guinea 
pig inoculation or culture 

3. Renal tuberculosis is three times as fre- 
quent in males as it is in females with pul- 
monary tuberculosis in this series, and in 76 
per cent of these patients the lesions are 
bilateral 

4 Patients Math renal tuberculosis rarely 
have a “normal” urine although the presence 
of tubercle bacilluna depends upon the exist- 
ence of a lesion in communication with the 
pelvis of the kidney 
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THE INFLUENCE OF CERTAIN ANTISPASMODIC DRUGS 
ON THE INTESTINE OF MAN 

RAYMOND J JACKMAN, M D , and J. ARNOLD BARGEN, M D , Rochester, Minnesota 


T HE facts that many methods are 
used to induce intestinal motility for 
relief of postoperative intestinal dis- 
tention and atoma and that several 
methods are likewise in use to suppress intes- 
tinal motility in conditions such as abdominal 
cramps associated with intestinal disturb- 
ances, indicate that a lack of satisfactory 
therapy exists in these respects The litera- 
ture is voluminous on the use and effect of 
drugs which stimulate peristalsis by increas- 
ing the tone of smooth muscle, principal among 
which are pituitrin, pitressin, peristaltin, pro- 
stigmin, and physostigmine. 1 Just as remark- 
able is the paucity of the literature on the use 
of drugs that decrease spasm of smooth muscle 
There are essentially two types of motility 
in the large bowel: First, there is the rhyth- 
mic peristaltic contraction or wave which has 
to do with moving intestinal contents for- 
ward (3) It is described as a wave of con- 
traction preceded by a wave of relaxation 
The peristaltic wave is normal and should be 
aided Second, there is the contraction that 
has to do with mixing of intestinal contents, 
it is not a wave as it occurs only in a localized 
segment of the intestine and should be com- 
bated since it is obstructive in nature Enor- 
mously dilated portions of bowel between 
regions of markedly contracted bowel are fre- 
quently observed at necropsy in cases in which 
toxemia associated with peritonitis has been 
present The administration of morphine, the 
drug most widely used for relief of postop- 
erative discomfort and of pain, gives rise to a 
similar picture, that is, regions of contracted 
bowel alternating with stretches of distended 
bowel 

METHOD OE STUDY 

The combined medical and surgical services 
which at the clinic deal with diseases of the 

From the Department of Proctolog}, The M\\o Foundation, 
and the Di\ lsion of Medicine, The Mayo Clinic * 
l Thw study concerns the action of \anous drugs which lessen 
the tone of the musculature of the bowel 


intestine, afforded ample opportunity to ob- 
serve patients in the manner herein described 
Many patients on whom colostomy had been 
carried out or on whom some surgical pro- 
cedure had been performed on the large in- 
testine are available at all times Observa- 
tions were made whenever the patients de- 
sired to contribute to the study and their 
condition warranted these relatively minor 
interferences with routine Each patient was 
instructed regarding the procedure, which is 
painless and harmless It was important that 
the patient be comfortable during the proce- 
dure which lasted, on the average, 2 to 4 
hours Most patients slept during this period. 
The idle segment of bowel of each patient was 
thoroughly cleansed with warm physiological 
saline solution before observations were begun 

APPARATUS 

A small, distensible rubber balloon was 
fastened securely by silk thread to a rubber 
catheter (No 16 F.); after the balloon and 
catheter were lubricated they were inserted 
through the stoma into the bowel for a dis- 
tance of 10 to 20 centimeters, far enough so 
that respirations and movements of muscles 
of the abdominal wall would not affect the 
record By means of a syringe, 8 to 15 cubic cen- 
timeters of water was injected into the balloon 
The quantity of water used varied depending 
on the size of the balloon and the amount 
necessary to bring the water to the proper 
level in the manometer, that is, on a level 
with the xiphoid cartilage Precautions were 
taken not to distend the bowel by overfilling 
the balloon with water The amount to be 
injected was estimated, in part, before the 
balloon and catheter were inserted. 

So far as we were able to determine, most 
studies of this nature reported in the literature 
have been carried out with a closed air system; 
compression on the air balloon was recorded 
on a rubber tambour, and by means of a lever, 





I- >8 i a Effect of inhalation 
of arajl nitrite on motility »nd 
tone of the large intestine «», 
e/Tect of inhalation of un> 
nitrite on increased eofomi 
tone caused by injection of 
morphine sulphate c decfrase 
in tone without much change 

in motility following placing 

of i/ioo grain of glyceryl tn 
nitrate (nitroglycerine) 


a record of motility w as mide on a rev olving 
drum We feel that a just criticism can be 
made of this method, the air balloon, by its, 
very nature, distends the bon el and creates 
motility owing to the presence of distention 
and because the rubber diaphragm on the 
tambour was already stretched, increase or 
decrease m tone could not be recorded accu 
rate!> by use of the air sjstem 
Our procedure was as follows The end of 
the catheter was connected b> a hollow glass 
rod with a piece of rubber tubing 5 feet m 


length which was filled with water this, in 
turn, was connected with a water manometer 
similar to the type described bv Butsch 
McGowan and Walters (2) The level of 
water in the manometer was adjusted to cor 
respond with the same level as that of the 
xiphoid cartilage and this level was used as a 
base line, so that increase or decrease of tone 
could be recorded By means of a glass float 
jn the manometer on top of the column of 
water intestinal motility and increase or de 
creasein tone w ere recorded on a smoked drum 
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Benzedrine 20 



Minutes 

Fig 2 Some decrease in tone without apparent change in motility of the large in- 
testine following intramuscular injection of o 02 gram of benzedrine sulphate 


DRUGS LOWERING bowel tone minutes (Fig. I, c). The relatively evanescent 

Nitriles Inhalation of 3 minims of amyl action of the nitrites and the light-headedness 
nitrite produced an immediate decrease in which may follow their use, may be considered 
tonicity lasting from 3 to 5 minutes Peri- slight disadvantages in the use of these drugs 
staltic waves and localized contractions were Benzedrine Phenylisopropylamine (racemic 
completely absent The decrease in tone as desoxynor-ephednne, racemic benzyl-methyl 
represented by the level of water below the carbinamine) has been introduced in this 
base line was marked (Fig i,a) Immediately country under the trade name “benzedrine ” 
after the maximal effect of amyl nitrite oc- Intramuscular administration of 20 milli- 
curred the pressure began to increase slowly grams of benzedrine sulphate has a somewhat 
until it reached its former level variable effect on intestinal tonicity in dif- 

McGowan, Butsch, and Walters have ferent subjects observed Administration of 
shown by their studies that if intrabiliary large doses, 40 milligrams, made very little 
pressure becomes increased, either spontane- difference. In general its action was mani- 
ously or because of administration of mor- fested by some decrease of tone without im- 
phine, amyl nitrite will produce a prompt fall pairment of peristaltic motility (Fig 2) It 
in the pressure owing to its antispasmodic was noted occasionally that no change of tone 
effect on the sphincter of Oddi (8) As would was manifested and in 1 of rosubjectson which 
be expected an exactly similar state of aSairs its action was observed, there was a definite 
exists in the large bowel of man (Fig 1, b). increase in tone of muscles The duration of 
Administration of glyceryl trinitrate in the effect of the drug on the muscle of the 
doses of 1/100 grain (00006 gm ) under the colon was from 40 to po minutes, 
tongue produced a decrease of tone which was Detrick, Millekan, Modem, and Thienes 
less marked but more lasting in its effect than found that in low concentrations (10- 5 or 
that produced by amyl nitrite It was fre- iuoo,ooo) benzedrine salts had either no 
qucntly observed that after the effect of effect on excised smooth musdes of rabbits 
nitroglycerine was manifest, expulsion of and guinea pigs or it inhibited motility. High 
flatus from the stoma was marked The effect concentrations (10- 4 or 1 10,000) caused con- 
of glyceryl trinitrate lasted from 20 to 50 traction of all exdsed smooth muscles. 
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Syntropan 01 gm 



Trascntin 



Minutes 


b 

Fig 3 Decreased tone of the sigmoid colon a following intravenous injection of 
o oi gram of syntropan b following intravenous injection of o os gram of trasentw 
c following intravenous injection of l/ioo grain of atropine sulphate 


NOV NARCOTIC ANTISPASMODICS WITH 
ATROPINE LINE ACTION 
Syntropan Many substances of a chemical 
constitution resembling that of atropine have 
been synthesized in an attempt to overcome 


the undesirable side actions of atropine 
Among these, one that has obtained some fa 
vor is the tropic ester of 3— diethjlamino 3 , 
dimethjl 2, propanol x, which was introduced 
under the trade name “syntropan "(6) In 
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Minutes 

Fig 3i c 


travenous administration of syntropan in 
doses of 0.01 gram had a depressing action on 
motility of the colon Mydriasis was not noted 
in any of the 10 subjects on whom the drug 
was used. One patient complained of feeling 
hot, also of dryness of the mouth. In all cases 
investigated, there was some decrease in in- 
testinal tonicity The spasmolytic action of 
syntropan on the colon of man was found to 
be comparable with that of atropine, while its 
action on the pupil, salivary secretion, and 
vagus nerves was decidedly less than that of 
atropine (Fig 3, a). 

Trasentin. The action of a new synthetic 
preparation, diphenylacetyldiethylamino- 
ethanol hydrochloride was studied This drug 
is known commercially as “trasentin” (7). 
It acted similarly to atropine but did not have 
the usual action of atropine on salivary secre- 
tion Trasentin proved to be more effective 
than atropine in its spasmolytic properties 
We found it more advantageous than some of 
the other drugs used, in that permanent sup- 
pression of contractions did not occur, and 
its spasmolytic effect was found to be easily 
removed by using some of the drugs which in- 
crease tone, such as pituitrin and prostigmin. 
Although tonicity was lowered, usually the fre- 
quency of rhythmic movements was not altered . 
The drug was administered intravenously, 
very slowly, in doses of 50 milligrams (Fig 3, b). 


A tropine. The depressant action of atropine 
on the parasympathetic nervous system is 
well known This action of atropine is made 
use of widely for therapeutic purposes (5). 
Its effect of decreasing the tone of the large 
bowel compared favorably in these observa- 
tions with that produced by syntropan and 
trasentin but the undesirable features of dry- 
ness of the mouth, flushing of the skin, and 
blurring of vision make this drug less de- 
sirable We gave the drug intravenously in 
doses of 1/100 grain (0.0006 gm.) with cau- 
tion As noted in Figure 3 , c, intestinal motility 
was almost completely arrested The unde- 
sirable side actions such as flushing of the 
skin, dryness, of the mouth, and dilatation of 
the pupils were marked when the drug was 
used in sufficient dosage to obtain the desired 
effect on the smooth muscle of the colon. 

SUMMARY AND CONCLUSIONS 

1. A simple method of observing the rela- 
tive effects of various drugs on intestinal tone 
of patients is described 

2 Of the spasmolytic drugs used in our 
study, glyceryl trinitrate and amyl nitrite 
were found to be the most consistently effi- 
cacious in decreasing the tone and lessening 
the irritability of the large bowel. However, 
certain obvious disadvantages impair their 
desirability, such as their evanescent action, 
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and the feeling of light headed ness which 
they induce 

3 In view of the fact that the adraims 
tration of morphine increases the tone of the 
colon causing localized regions of the intestine 
to contract, it mij be that the nitrites may 
have some value in postoperative distention 

4 Our method of administering benzedrine 
even m large doses ($a mg intravenously) did 
not result in constant decrease of tone and 
decrease m tone was slight 

5 Syntropan and trasentm are efficient 
anljs-pasmodics, and had the effectiveness of 
atropine without undesirable side effects 
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CLINICAL SURGERY 

FROM THE SURGICAL CLINIC OF THE PETER BENT BRIGHAM HOSPITAL 

THE SURGICAL PROCEDURE FOR TOTAL THYROIDECTOMY 

ELLIOTT C CUTLER, M D , F A C S , and ROBERT ZOLLINGER, MD.FACS, 

Boston, Massachusetts 


T OTAL thyroidectomy was first suggest- 
ed in 1932 by Blumgart, Levine, and 
Berlin, as a method for relief in certain 
forms of heart disease It has been 
carried out for a great many disorders, unfortu- 
nately with little hope of relief in some cases In- 
deed, the voluminous literature which has accu- 
mulated m the past 5 years concerning the effect 
of this procedure upon man is alarming, since one 
must be anxious about the continuous care these 
athyroid people receive 

Since it is poor therapeusis to create one patho- 
logical entity to help another unless there be cer- 
tain hope of general benefit, and since the pro- 
cedure has certain dangers, we describe here in 
some detail the procedure of total thyroidectomy 
as practiced at the Peter Bent Brigham Hospital 
m Boston Our experience includes 77 cases op- 
erated upon between December, 1932, and March, 
1937 We have had no case of permanent injury 
to the laryngeal nerve and we have had only one 
fatality which could be called a postoperative 
death in the sense that it was strictly related to 
the surgical ordeal The operation is one of exact- 
ness and finesse rather than magnitude The two 
great dangers are (x) inj'ury to the recurrent 
laryngeal nerve and (2) parathyroid ablation 
sufficient to result in tetany Both complica- 
tions are obviated by a knowledge of anatomy and 
a bloodless field 

Pre-operative preparation. Since this operation 
is utilized most frequently for decompensated 
heart disease or angina pectoris, preparation will 
be aimed primarily at the cardiac condition and 
should be carried out in conjunction with an in- 
ternist experienced in these disorders If it is per- 
formed for other than cardiac conditions, the 
preparation will relate to the care of such other 
conditions 

Anesthesia Morphine, in dosage sufficient to 
give comfort, usually o 015 gram, should be given 
hypodermically one hour preceding the operation, 
and smaller doses may be repeated if necessary. 
Local anesthesia, preferably novocain 1 per cent, 


is the ideal anesthetic. Adrenalin should not be 
added to the novocain solution because it may 
provoke painful and serious attacks in patients 
with angina pectoris The chief danger m the 
operation is injury to the recurrent laryngeal 
nerve, and any anesthetic which abolishes con- 
sciousness and therefore prohibits phonation is 
undesirable 

Position A comfortable semi-recumbent posi- 
tion with neck well flexed over a small pillow or 
sand-bag is preferable and is well tolerated even 
by dyspneic patients if they are first quieted by 
morphine 

Skm-preparahon and draping. The draping 
varies according to the desires of the individual 
surgeon, but if the patient is dyspneic and irrita- 
ble, as is common with severe heart disease, ade- 
quate ventilation beneath the draping is essential 
We prepare the skin with alcohol, 70 per cent, and 
Alba 1 .1000 solution (5), secure towels to the skin 
with silk sutures adjacent to the outlined incision, 
and cover all with a sheet with an oval opening 
The upper towel and the sheet are held well away 
from the face by a small table, the height of which 
is easily adjusted 

Incision and exposure. The usual horizontal 
collar incision is made 3 centimeters above the 
sternal notch and extends out onto the sterno- 
mastoid muscles The incision appears almost 
transverse when the neck is flexed (Fig 1) The 
incision should exactly enter the plane of loose 
areolar tissue between the platysma muscles and 
the pretracheal muscles Exposure is completed 
by reflecting the skin flaps, including the platysma 
ribbon muscle up and down This reflection is 
done partly by pushing the flap with a finger cov- 
ered with wet gauze and partly by sharp dissec- 
tion with a knife (Figs. 2 and 3). 

Details of procedure The prethyroid muscles 
are split in the midhne, the incision being carried 
down to the thyroid substance. From this point, 
the muscles are separated by blunt dissection from 
the thyroid lateral lobes (Fig 4) This is best 
done by* elevating the muscles and freeing the 
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and the {eehng of light headedness which 
they induce 

i In view of the ftet that thi. arlmmis 
tration of morphine mmases the tone of the 
colon cau mg lociltged regions of the intestine 
to contract, it maj be that the nitntes ma} 
have some value in postoperative distention 

4 Our method of administering benzedrine 
even in large doses (30 mg intravenous!)) did 
not result in constant decrease of tone and 
decrease in tone was slight 

5 Syntropan and trasentm are efficient 
antispasmodics, and bad tbe effectiveness of 
atropine without undesirable side effects 
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loose areolar tissue with a "joker” or pledgets of 
cotton wet with salt solution When the outer 
border of the lateral lobe is visible, the two fore 
lingers may be inserted to a point beneath the 
thy rosd gland and then separated until one finger 
reaches the upper pole and the other the loner 
pole of the gland, thu3 freeing the inferior surface 
of the gland A narrow retractor is then placed m 
the upper angle of the wound and is pulled upward 
and outward to expose the upper pole The 
mesial aspect of the upper pole is separated from 
the laryngeal region by inserting cursed pointed 
hemostats and opening them A curved hemostat 
is then placed upon the vessels which branch from 
the superior thyroid artery just as they enter the 
gland This hemostat may be utilized to pull 
down the gland when a second clamp, or even two 
clamps tf necessary, are placed upon the upper 
pole vessels above the capsule of the gland (Fig 
S> The vessels are then divided and ligated but 
the hemostat on the upper pole itself should be 
left on the gland for traction purposes When 
this has been done the retractor should be mo\ ed 
to the lower pole (Fig 6) and the lower pole 
lifted an ay from the trachea This permits one 
to see the small vessels entering the lower pole 
which may be clamped and divided extracap- 
sularlj With these vessels out of the way, the 
trachea is visualized, and one can proceed upward 
along the trachea and the posterior aspect of the 
thyroid gland clamping and ligating vessels extra 
capsularly Eventually the recurrent nerve mil 
be seen passing through a bifurcation of the m 
fenor thyroid artery (Figs 7 and 8) Both of there 
branches must be divided between damps in the 
area between the nerve and the capsule When 
this is done and these vessels are tied the nerve 
and the now unsupported vessel will drop back 
into the tracheo-esophageal groove (Fig 9) Con 
saderable care must be taken just at the point 
where the recurrent nerve enters the larynx for 
here a tongue of thyroid substance protected by 
a thickening of the capsule of the glapd runs 
down into the tracheo-esophageal gtoov e It may 
give comfort to those contemplating this opera 
Uon to know that in our experience the recurrent 
nerve has always lam outside the thyroid capsule 
which position is to be ejected on embryological 
grounds Furthermore, u the surgeon is m doubt 
about the position of the recurrent nerve and does 
not soon find it with the inferior thyroid artery, 
he should go to the lower limits of the wound and 
identify it on the deep plane of the neck at the 
level of the lower border of the thyroid gland 
Here it kes some a or 3 centimeters deep to the 
gland By following the nerve upward, he can 


divide the branches of the inferior thyroid 
artery without danger to the nerve 
Finally, the operator should earl} accustom 
himself to the appearance of the parathyroid 
glands which are pinkish chocolate colored nodes 
about 2 by 3 millimeters 10 size The superior 
glands are usually found on the posterior surface 
of the gland at about the level of the lower por 
Uon of the thyroid cartilage and the rnfenor 
glands are seen at the lowest point of the gland 
usually underneath the inferior pole or lying in 
the fat a little below and deeper than the thyroid 
substance As a rule, the inferior parathyroids 
are seen and can be left behind at the time when 
the small inferior vessels are first divided (Fig 6) 
With the right lobe turned upward and array 
from the trachea, it is easy to separate the isih 
Thus, and if there he a pyramidal lobe it is easy 
also to separate this from the nudline It is 
essential that all thyroid substance be removed 
and even the smallest pyramidal lobe must be 
followed to its limits It is imperative at this 
point that the operator shift from the right of his 
patient to the left so that he may personally have 
the optimum visualization of the recurrent nerve 
while carrying out an exactly similar procedure 
on the left lobe Figure 10 represents a field 
after both lobes hate been removed and visual 
ues an upper and lower parathyroid body, the 
now uncovered recurrent nerves and no thyroid 
substance We consider it unsafe to perform the 
operation of total thyroidectomy without ade 
quate visualization of both recurrent nerves and 
with any anesthetic other than novocain 1 per 
cent which permits the surgeon to test for injury 
to the recurrent nerves as the operation pro- 
gresses 

When the thyroid gland has been removed a 
meticulous search must be made for adherent 
parathy roid glandules Questionable tissue must 
be submitted to frozen section study and if para 
thyroid substance is found it must be transplant 
ed into a nest, preferably in the sternomastoid 
muscle \V e have both human and animal expe- 
rience to prove that such transplants remain 
viable and useful (3 and 4) 

Closure The retractors are removed the 
wound made perfectly dry, and the wound closed 
m layers without drainage, preferably with fine 
silk sutures Figure n represents closure of the 
pretracheal muscles Figure ra represents the 
bringing together of the skirt flaps utilizing the 
platysma muscle for this step Figure 14 repre 
seats the ideal closure for a perfect wound by the 
use of fine silk skin sutu res These should be tied 
loosely so that the circulation is not jeopardized 



SURGICAL REPAIR OF THE LONG-DISABLED HAND 

' FORREST YOUNG, M D , Rochester, New York 


T HE purpose of this paper is to point out 
some details in reconstructive surgery 
which may be helpful to those who are 
called on to deal with the disabled hand 
It is an intensely interesting and I may say diffi- 
cult task, to attempt to salvage a hand which has 
been crippled for a long time One must have 
courage, for the beginner will have many disap- 
pointments, even the experienced will at times be 
disheartened But there are compensations as well 
We are distinguished from other animals by our 
hands and their ability to oppose thumb to fin- 
gers The chief function of the hand, of course, is 
grasping But aside from its utilitarian aspects, 
the hand should be considered from the stand- 
point of appearance The hands and the face are 
the only two parts of the body which are con- 
stantly in view, and it is not surprising that a 
malformed hand may cause as much mental 
anguish to an otherwise attractive young woman 
as a disfigured face The hands can be covered 
with gloves, but even this fails if the fingers are 
so poorly formed that a glove will not fit 
The two motivating desires then which bring 
the patient with a crippled hand to the surgeon 
are, first, the wish to have a more useful hand, and 
second, a better looking hand The former should, 
of course, outweigh the latter in importance, espe- 
cially from the surgeon’s point of view And from 
experience, I have found that a patient will very 
rarely forgive lessening of function which has 
come about from trying to improve appearance 
Fortunately, the two usually go together, if func- 
tion is improved, then appearance is also. 

Which hands can be salvaged? I know of no 
positive way to answer this question other than 
by experience, and there are some conditions in 
which one is, from the start, doomed to failure 
It is enough to know that in general one has 
much more chance of success if skm alone is 
involved m the deformity, than if joints and 
tendons are at fault The hand contracted by 
scar, but with joints freely movable through a 
range limited by the scar, is usually reclaimable 
The deformity due to long standing nerve or joint 
injury is not ordinarily favorable, and those with 
disability due to old tendon injuries lie about 
halfway between. 

From the Department of Sutrco . The Vim crsjtj of Rochester 
School of Medicine and Dentistrj, Rochester, New York 


The problem of reconstructing a hand is dia- 
metrically opposed to the restoration of the 
crippled foot. In the latter, one often annihilates 
motion to improve function, but as for the hand, 
motion is the essence of function For the hand 
to function properly, there must be faultless 
motion of all its parts A slight loss of motion in 
a finger, which would not be noticed in other 
joints, may cause infinite annoyance to its owner 

One should search one’s conscience for the 
answers to the following when deciding whether 
or not a hand can be improved: Can the function 
of this hand be increased? Can it be done without 
danger of damaging the hand still further? What 
will the hand look like when I am through? 

How to operate on the hand Asepsis is the sine 
qua non for success in any operation on the hand 
Here more than almost any place m the body, 



Tig i. a, luxation of terminal phalanx of thumb in 
flexion, $y 2 months after radical drainage of sheath of 
thumb flexors and radial and ulnar bursa: b, Good posi- 
tion of phalanx for opposing action 6 w eehs after operation 
at which flexor tendon was dissected free from scar and 
collateral ligaments of terminal joint diudcd 



72 


SURGERY, GYNECOLOGY AND OBSTETRICS 


and should roll the skin flaps up to a little mound 
at (he lips of tire wound Such sutures can be and 
are best removed in 56 hours 

Postoperative care There is no reason why 
such patients should not be fed and be gn en water 
as soon as desired Hoarseness and possibly 
aphonia may occur as a result of injury to the re 
current faryngeal nerves Although hoarseness 
appeared in a few of our cases and persisted for 
varying periods of time, aphonia was not encoun 
tered There is no specific therapy for this com 
plication other than the usual measures, such as 
inhalations 

Tetany was an infrequent complication which 
appeared within 4 to 14 days after the operation 
The symptoms and signs of tetany in these few 
cases were mild, such as stiffness of the hands, 
paresthesia, and muscular weakness Trousseau s 
sign was invariably positive when tetany dev el 
oped but Chvoste ks sign was found to be less 
reliable The symptoms were readily and perma 
nently controlled by the administration of from 
5 to 10 drops of viosterol and 4 to 8 grams of 
calcium lactate daily for a period of from 2 to 3 
weeks fr) 

The patients were aliened to become ambula 
lory at varying periods after operation, depend 
jng upon the degree of cardiac decompensation at 
the time of operation and the rapidity of the cir 
culatory response to the removal of the entire 
thyroid gland The postoperative convalescence 


was necessarily longer for the patients operated 
upon for the relief of conge-ti\e heart fail ire than 
for those with angina pectons 
The typical symptoms and signs of myxedema 
develop within a period of 4 to 8 weeks after 
operation It has been found desirable to keep 
the basal metabolic rate at a lev el of about minus 
20 (2) Smaffer doses of thyroid extract were 
necessary to produce the S3me effect m surgical 
myxedema than in the spontaneous type 
Finally, the postoperative care should he de 
voted entirely to the patient s original condition 
for which the ojieration was performed 
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a a a b 

Fig 4 a, Crooked index finger with loss of motion in articular fracture b, Following arthroplasty the finger is 

proximal interphalangeal joint due to a 2 month old intra- straight, but there is no gain m motion 
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Fig i a Dupuytien s contracture of ring finger of left 
hand and beginning of same in middle finger nght hand 
b Complete correction Jjf > ears after operation c htag 
gered incisions through which the fibrous aponeurosis « as 

removed sbn gap in palm of left hand closed by routing 
a flap from the thenar eminence 

infection leaves in its wake extreme disability 
We are all familiar w ith the “frozen hand which 
infection of the tendon sheaths leaves behind It 
is then ro wonder that some men spend a number 
of days m preparing the hand for operation I 


ig 3 a Dupuytren s contracture bilateral b Result 
onths after operation on nght band c The staggered 


have not felt that scrubbing and applying anti 
septics to the hand for i or 2 days before operation 
adds any appreciable amount of safety , except tn 
the occa ional case It is far more imperative to 
recognize that the most important single factor in 
postoperative infections of the hand is the char 
acter of its integument If we remember that 
the palmar skin is actually dead horny epithelium 
from V31 to '/[<> of an inch thick in most hands and 
that in the hand of a manual laborer U becomes 
double this in thickness it is not difficult to under 
stand why it heals poorly in the upper layers, 
macerates and offers a place for the ever present 
skin bactena to gam a foothold In the office 
worker one rarefy has much trouble with incisions 
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Fig 7 a, Flexion contracture of ring and little fingers both hands Cause — scar contracture follow - 
ing operation for syndactylism in infancy b, Result of releasing contractures and constructing volar 
surfaces of fingers with free full thickness shin grafts 


Tig 8 a, Flexion contracture of index finger due to laceration 14 > cars previously b, Result following 
release of scar and filling in gap with free full thickness skin graft 

a ted The muscle over a period of time shortens proximal end of the tendon can be found but it 
to its new position. Thus if operative repair is is usually high in the palm and may even have to 
attempted a few months after injury there are a be sought for in the wrist After the tendon has 
number of serious obstacles to be overcome The been freed from whatever attachments it has 
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Tig 6 a Useless thumb due to flexion contracture fol 
lowing trauma b Scar tissue released Defect filled by 
swinging Bap i to position 2 and covering area from 
which flap came with free full thickness graft 3 c 4p 
pearance of thumb 5 months after operation Function 


in the palmar skin healing cleanly and promptly 
In the manual laborer, it is sometimes wise to 
* skin the hand with soaks o\ er a period of days, 
allowing a few days between this procedure and 
operation for the softened epithelium to peel off 
I no longer use a tourniquet or blood pressure 
cuff to render the hand ischemic It is true that 
it is easier to operate under bloodless conditions 
but if the hand and arm are palsied for 2 or 3 
months following the application of a tourniquet 
for an hour, one is not likely to continue with the 
same technique By taking one s time a good 
dissection with complete visualization of the 
digital nerves and vessels can be done without a 
tourniquet and without danger of damaging 
these important structures 
I hold no brief for any antiseptic A more im 
portant step in preparing the hand for incision is 
that it be thoroughly cleansed with sterile soap 
and water for is to 20 minutes followed by nnsing 
with alcohol and ether After this an\ antiseptic 
can be used „ , 

Incisions in the hand as is well known must 
be made with thought as to the structures under 


neath and, moreover, with an understanding of 
the end stages of scar contracture and its effect 
on function For these reasons incisions on fingers 
are never made on dorsum or palmar aspects m 
the midline On the volar surface particularly, 
such incisions as the scar contracts, will mvanably 
pull the finger into a flexion contractute There 
fore, longitudinal incisions are made laterally As 
the phalangeal joints have very little motion in 
this direction contraction of the scar does not 
result in deformity The digital arteries and nerves 
are lateral and from such an incision can easily 
be found and kept out of harms way In the 
palm, incisions should follow flexion creases wher 
ev er possible and be staggered This prev ents con 
traction in only one plane and leaves as nearly as 
possible, normal close attachment of palmar skin 
to underlying structures which is of importance 
in the grasping function 
Bleeding must be accurately controlled and 
the operative site left as nearly bloodless as pos 
sible A hematoma under skin invites infection, 
and if this does not occur, produces by its absorp- 
tion a sheet of scar tissue which leaves the hand 
stiff for a long time Ligature material should be 
split silk as it produces less reaction than catgut 
and, therefore less disabling fibrous tissue Capu 
lary oozing is controlled by using an elastic pres- 
sure dressing (marine or rubber sponge) Skin 
sutures are left in longer than in most incisions 
because in the palm the skin edges heal slowly, 
and the holdmg power of the sutures is needed 
For this reason horsehair is the skin suture of 
choice since it can be left in a long tune with very 
little irritation 

Repair of tendons The repair of tendons which 
have been deranged for a long period of time is an 
entirely different problem from that of restoring 
a tendon immediately after injury 

The flexor and extensor tendons to the fingers, 
when severed can m a high percentage of cases 
be satisfactorily reconstituted immediately There 
are certain fundamentals which must be observed 
to attain such results These hav e been brought 
out over a period of tune by Bunnell Koch, 
kanavel Mason Mayer and others However 
at least in my experience the prognosis is nowhere 
nearly as sanguine if the severance has occurred a 
few months or longer before repair is attempted 
When a deep or superficial flexor tendon is sev 
ered in the finger, the proximal end, due to rouscu 
lar pull immediately retracts upward a consider 
able distance In this new position it becomes 
adherent to the sheath as blood clot and wflam 
matory reaction subsides The sheath between 
the two ends collapses and may become obliter 
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Fig io a, Lateral contractures of thumbs and flexion 
contracture of all fingers except index, cause— burn in 
infancy b, The hands i year after releasing contractures 
and filling m where necessary with split grafts One 
operation on each hand 

There is another type of long disabled hand 
which the surgeon interested in these problems 
often sees This is the hand in which a severe 
infection of the tendon sheaths leaves fingers stiff 
and more or less useless We all know from 
experience that, if drained early, a fair proportion 
of the flexor tendon sheath infections will clear, 
leaving a perfectly normal hand But these 
patients do not always seek medical advice until 
tendon sheaths and both radial and ulnar bursae 
are involved And in these hands there is a great 
residual of disability It is in most instances due 
either to complete sloughing of a segment of 
tendon, or to firm adherence of tendons to sheaths 
There may be fixed flexion contractures of fingers 
due to adherence in the flexed position 

In loss of tendon from this cause, grafts can be 
done to re-establish continuity but one must not 
be too eager to embark upon this undertaking 
The scar must have completely softened and 
preferably a year or two elapsed since infection 
Adherence of tendons in contracted positions 
can be corrected by tenotomy and tendon length- 
ening Usually it is necessary to do a capsulotomy 
of the affected joint It is hardly ex er xx orthxx hile 
in these cases to do a tendon lysis There xxill 
merely be firm readhercnce of the tendon to 
sheath It is much better to use massage and 
stretching oxer a prolonged period of time By- 



Fig ii a, Syndactylism of ring and little fingers 
b, The hands years after correction Webs made with 
flaps from dorsum of fingers opposing surfaces of fingers 
covered xuth thick split grafts 



a b 


I ig 12 a. Flexion contracture of all fingers following 
burn b. Complete extension of fingers following release of 
scar and construction of palm and proximal xolar surfaces 
with gloxe-shaped free full thickness graft 
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Tiff 9 a An embarrassing hairy nevus on the forearm of a 14 year old girl b 
Result follow mg removal in 3 operations Dorsum resurfaced with free full thickness 
grafts volar aspect with one large split graft 


made, the gap between the two ends is usually so 
great due to muscle shortening that it can be 
bridged only b) a graft For this purpose I have 
tried fascia lata strips and portions of the pero- 
neus tertius but have never had an> marked sue 
cess with either T he graft undoubtedly persists— 
but as there is usuall> no sheath it probably be 
comes adherent to surrounding structures and is 
unable to function Louis Mayer has inserted 
celloidin tubes some months before in an attempt 
to form a sheath, in which the graft may be 
placed This may bean answer At least it recog 
nizes I believe the fundamental difficulty m re 
constituting a tendon in which a gap has existed 
for some time All in all more can usually be 
expected from tendon substitutions than from 
tendon grafts I hav e a number of tunes attached 


the distal stump of a deep flexor to an intact 
superficial flexor and vice versa and although one 
cannot expect normal function there is usual!) 
worthwhile improvement 
In dealing with old interruptions in continuity 
of extensor tendons one does not encounter as 
man) difficulties Usually the proximal end does 
not retract as far This is true particular!) of 
injuries distal to the dorsum of the hand where 
the tendons are attached to bone and to one an 
other by transverse fibers Because the) are more 
superficially located the> are more easily found 
These gaps can often be bridged without recourse 
to grafts And because the sheaths are not so well 
developed distal to the middle of the metacarp3ls 
the re establishment of them is not so essential 
a factor 
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some individuals be very disabling and such 
patients often consult the surgeon 

A damaged interphalangeal joint is a very 
difficult problem I have done a number of arthro- 
plasties on such stiffened joints and must say that 
the increase in motion has never been great and 
m some was nd The usual procedure has been to 
place fascia over the refashioned articular sur- 
faces and in those instances where only one sur- 
face of the two opposing cartilages has been 
damaged to leave bone moving on cartilage I 
have recently thought of placmg a piece of rib 
cartilage over the shaped bone — but experimental 
failures in dogs where rib cartilage has been trans- 
planted into the articular surfaces of the knee 
joint have deterred me 

The reasons for failure go deeper than the 
material used for articular surfaces These joints 
are small They are difficult to get at surgically 
without doing damage to important structures 
The trauma which is inevitable produces a marked 
inflammatory reaction with subsequent fibrosis of 
pen-articular structures It is probable that these 
articular surfaces must be reproduced exactly to 
allow all the finer aspects of phalangeal motions 
This is a most difficult thing to do I therefore 
have come to feel that in my own hands, in spite 
of some sanguine reports in the literature to the 
contrary, arthroplasty of interphalangeal joints is 
rarely indicated and that more can usually be 
accomplished by prolonged physiotherapy 

Repair of skin The covering of the hand calls 
for replacement when it has been lost, and when 
correcting contractures due to shortness of skin 
The skin on the dorsum of the hand has prac- 
tically no subcutaneous tissue, and that of the 
palm very little The two differ in that the dorsal 
covering is loosely attached and freely movable 
over underlying structures, while the palmar skin 
is rather tightly attached to the palmar aponeu- 
rosis, especially at flexion creases To simulate 
these conditions as nearly as possible should then 
be the aim in replacing hand skin 

All m all, free skin grafts probably meet these 
needs better than pedicle grafts The so called 
"pocket graft” from the abdomen for either dor- 
sum or palm of the hand causes an unsightly 


appearance, and in the palm, functions poorly 
Ordinarily, it is transferred with a great deal too 
much subcutaneous tissue and leaves a hand 
looking like a boxing glove This can be corrected 
if one, some months after final transfer, lifts the 
transplant at two or more sittings, and removes 
excess fat And for the dorsum, this is a satis- 
factory plan, but even this in the palm leaves a 
loosely attached skin which wrinkles and pinches 
with grasping, and functions poorly. 

Free transplants on the dorsum are indicated if 
the extensor tendons are not exposed Within a 
few months after grafting, they become soft, 
pliable, and durable I have transplanted free 
skin directly over muscle in both lower arm and 
leg, and within a few months after motion has 
been allowed, have seen the skin attachment to 
muscle gradually come loose, so that the muscles 
function underneath it without pull, as in the 
normal extremity There must be some building 
up of a subcutaneous tissue of a sort under these 
grafts 

In the palm, the only disadvantage to free 
transplants is their relative thinness But in one 
who does not do heavy manual labor, they are 
durable enough for ordinary wear and tear They 
have an advantage in that they remain tightly 
adherent to their base, as the moving structures 
are situated more deeply under the aponeurosis. 
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Tig 13 a Traumatic loss of skin from dorsum of hand b Completely normal function following 
restoration of lost area with thick Thiersch graft 


these means, a slow but definite gam in motion 
can usually be obtained 

Loss of continuity of tendons occasionally occurs 
spontaneously The tendons most frequently in 
v oh ed are the extensors to the thumb These are 
usually relatively simple problems They fall 
more in the class of immediate repair of a severed 
tendon The disabih ty is noted at once and advice 
is sought The ends are easily found and approxi 
mated The sheath is normal and can be reformed 
Function following such a procedure should be 
normal 



Contracture of fascia In Dupuytren s contrae 
ture the fundamental fault of course is fibrosis, 
hypertrophy and contracture of the palmar apo- 
neurosis and its digital slips This process is 
usually quite slow so that over a period of vears 
the fingers arc drawn into flexion It has always 
surprised me that with such a gradual contracture 
the flexor tendons and the joint capsules do not 
become shortened But such is the case There is 
rarely any difficulty m bringing these fingers into 
full extension once the fibrous bands are removed 
This is also true in flexion contractures due to skin 
losses I hav e never lengthened a flexor tendon in 
such an instance although often the joint capsule 
is so shortened that the collateral ligaments must 
be divided However in a Dupuytren s contrae 
ture of long standing and severity it is usual to 
find that the skin has contracted so that when the 
fingers are fully extended there is a gap in palmar 
covering which must be filled in with a graft 
One should expect and be prepared to do this 
Contrary to some reports I have not had trouble 
with Dupuy tren s contractures recurring Some 
of these patients have been followed for as long as 
3 y ears, and there has been no return of deformity 
If the fibrous aponeurosis is completely removed 
if hemostasis is complete if skin gaps are grafted 
and the fingers immobilized in extension during 
the healing penod then there should be no 
recurrence 

Joints The metacarpophalangeal joints are 
often stiffened by trauma and infection Even 
slight limitation of motion of a finger may to 
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of the sphincter A simultaneous contraction of 
the gall bladder and of the choledochal sphincter, 
producing increased pressure within the bile ducts, 
and pain and distress, has been designated as 
biliary dyskinesia (13, 19, 32) Such a disturbed 
physiology can explain the severe symptoms 
which often accompany a very mildly diseased gall 
bladder 

Spasm of the spincter of Oddi is considered to 
be an important factor in postcholecystectomy 
pain and dyspepsia (2, 3, 9, 18, 29) A hyperirn- 
tabihty of the sphincter, due to a visceromotor 
disturbance and producing biliary dyskinesia, has 
been described as a possible sequela of cholecys- 
tectomy (31) Best and Hicken (2) refer to 
biliary dyssynergia as a physiological obstruction 
of the common bile duct If postcholecystectomy 
pain is to be explained on the basis of disturbed 
physiology alone it presents a difficult therapeutic 
problem. 

LOSS OF TONUS OF SPHINCTER OF ODDI 

Removal of the gall bladder is followed by an 
alteration in the function of the sphincter of Oddi 
and by dilatation of the choledochus In the dog 
these results have been variable By transplant- 
ing to the surface of the abdomen segments of the 
duodenum, containing the intramural portion of 
the choledochus and the ampulla of Vater, direct 
observations of bile flow were made possible (23). 
The fasting animal with an intact gall bladder did 
not discharge bile until stimulated by food 
Cholecystectomy caused a loss of sphincter tonus 
and a more or less constant flow of bile Further 
proof of the loss of sphincter tonus was the marked 
drop in the intraductal pressure, determined by 
catheterization of the duct However, this loss of 
sphincter tonus and reduction in intraductal pres- 
sure after cholecystectomy is not a constant find- 
ing in the dog Rost found it to be true in some 
and not m others, referring to them as “con- 
tinent” and “incontinent” animals Potter and 
Mann noted an increase in intraductal pressure 
follow ing cholec} stectomy 

In the human, however, a more constant drop 
in intraductal pressure has been recorded after 
removal of the gall bladder Figures have varied, 
depending upon whether measurements were 
taken from the level of the abdominal wall or 
from the approximate lex el of the choledochus 
Intra-abdominal pressure must be taken into con- 
sideration in determining these findings Both 
Wagoner and Salkin found a slightly negatix-e 
intraperitoneal pressure. This was especially true 
in thin or emaciated individuals In obese persons 
the intra-abdominal pressure was frequently posi- 


tive. Considering the fact that most patients 
with biliary tract disease are slightly obese, it is 
apparent that intra-abdominal pressure -will main- 
tain the bile column in a manometer recording 
mtracholedochal pressure at or shghtly above the 
level of the abdominal w’all Butsch, McGowan, 
and Walters found the pressure measured by a 
column of fluid to be ordinarily between o and 20 
millimeters of water above the level of the ab- 
dominal w’all Doubilet and Colp state that the 
normal common bile duct sphincter resistance is 
about 150 millimeters of water They took their 
readings from the level of the duct, w’hich they 
found to be about 120 millimeters below the sur- 
face of the body 

Intraductal pressures hax'e been determined in 
a majority of a series of 85 patients upon whom I 
have performed cholecystectomy and choledoch- 
ostomy Two methods were used, a manometer 
was attached directly to the T-tube, and the 
height to which the bile column rose was noted at 
frequent intervals By this method the sphincter 
was not disturbed by the sudden pressure of a 
column of w'ater forced through it The other 
method xvas similar to that used by Butsch and 
McGowan. In all of these patients, after suffi- 
cient time elapsed to permit the ducts and the 
sphincter of Oddi to recover from the trauma and 
edema incident to the instrumentation at the time 
of operation, the intraductal pressure w’as found 
to be at the level of the abdominal w’all or but a 
few’ millimeters above it When it is necessary in 
searching for stones in the low’er end of the chole- 
dochus to pass scoops repeatedly through the 
mtraduodenal portion of it xve expect a certain 
degree of sxvelling to folloxv This temporarily 
may obstruct the passage of bile into the duo- 
denum, and will give elex’ated pressure readings 
It accounts for the large amount of bile which 
drains through the T-tube for a few r days after 
operation and is one of the chief reasons why a 
common duct should be drained after explora- 
tion This swelling usually subsides in a few’ days, 
after which the intraductal pressure remains at 
about the level of the abdominal w r all and the 
amount of bile draining through the T-tube di- 
minishes These studies and those of other ob- 
servers indicate that cholecystectomy is followed 
by a loss of tonus of the sphincter of Oddi. I be- 
hex’e this loss of tonus is responsible for the relief 
of symptoms folloxving cholecystectomy in pa- 
tients with a good gall-bladder history but with 
a minimum of pathological findings 

Recurrence of symptoms referable to the biliary 
tract has been attributed to a return of function 
of the sphincter of Oddi The suggestion has been 
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F EW therapeutic procedures produce satis 
factory results m as large a percentage of 
patients as does surgery of the hiharj 
tract Numerous analyses (31) of e-xten 
sive senes of pathological conditions of the gall 
bladder and bile ducts treated surgically by com 
petent men te\ eal cures or marked improvement 
uv So to <35 pec cent of cases In spite of these 
good end results a skepticism is prevalent among 
laymen regarding the probable outcome of this 
type of surgery Many people with gill bladder 
disease are of the opinion that an operation wilt 
be followed by a life of dyspepsia or more senous 
digestive distress The resultant procrastination 
and delay of therapy frequently leads to conjph 
cations or pathological changes in the liver and 
bile ducts which increase the hazards of surgery 
and lessen the expectation of a complete cure 
This skepticism is shared by many physicians 
and may be instilled m patients by them There 
are numerous reasons for this A gall bladder 
operation which tells to relieve a patient presents 
the physician with a very difficult medical prob 
lem which is far more impressive than a dozen 
cures Because of the difficulty in bringing relief 
to these patients much clinical and experimental 
investigation has been carried out and walunn 
nous medical literature constantly reminds the 
profession of the unsuccessful results of biliary 
surgery This is as it should be for it tends to 
stimulate more careful study and treatment 
Many factors have been considered as con 
tnbutors to unsuccessful results m gall bladder 
and bile duct surgery It is agreed honeier that 
poor selection of patients is the greatest offense 
Autopsy studies reveal a high incidence of chole 
cvsnc disease m individuals who have had fto 
clinical svrttptoms referable to it during We 
Many other conditions tnay produce flatulence 
dyspepsia, and distress which simulate gall blad 
der disease to varying degrees This is especially 
true of the functional disorders including gas 
tnc neurosis ‘spastic colitis ‘nervous mdi 
gestion etc A coexistent pathological gall 
bladder may produce no symptoms and the re 
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mol al of it generally u si! not improve the patient 
and may aggravate his symptoms The most 1m 
portant’ guide to the feasibility of bihaty surgery 
is a good history If there is a definite story of 
characteristic colics, with qualitative food dis- 
tress, flatulence, and dy spepsia, a diagnosis read 
lly can be made Cholecystographic evidence is 
of considerable value, and the x ray report of a 
normally functioning gall bladder should delay 
surgery until, after a careful check of the history 
the surgeon is certain that he is dealing with bil 
lary disease If all histones are carefully obtamtd 
and surgery is avoided or delayed m the question 
able group of patients, a large part of the failures 
of biliary surgery will be eliminated 
There will remain, however a small group of 
patients who will continue to have characteristic 
biliary pain or colics after removal or drainage of 
the gall bladder or exploration of the choledochus 
These have stimulated much thought and invest! 
gatron as to the etiology and methods of relief of 
their symptoms Properly to attack this problem 
it is necessary to have knowledge: of the normal 
anatomy and physiology of the extrahepatic bil 
tary system and of the changes produced by djs 
ease and by various surgical procedures The 
existence of a separate body of muscle surrounding 
the distal end of the choledochus has been den 
niteiy established Many anatomical studies have 
supported the existence of the sphincter of Oddi 
in the human and the recent studies of Schwegler 
and Hoyden have shown Us embrj ological deiel 
opmenl That ihis muscle has a definite sphincter 
action m animals possessing a highly functioning 
gall bladder has also been established by many 
observers since the time of Oddi (17 20 21 tv 
A sufficiently high pressure is maintained withm 
the common bile duct to force bile into the ga<‘ 
bladder where it is concentrated Stimulation 
such as is produced by the ingestion of food «an 
cause a contraction of the gall bladder and a par 
tial relaxation of the sphincter of Oddi thus per 
mitting bile to flow into the duodenum This 
action has been attributed to a contrary inner 
nation of tbe-e two structures (so it) A dis- 
turbance of this mechanism is considered to be 
one of the etiological factors in biliary tract dis- 
tress Oddi mentioned the possible idle of spasm 
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sphincter in the dog should permit duodenal pres- 
sure to be more easily transmitted to the common 
duct, yet when this is done the duct rarely dilates 
(6, 12) Also, it has been shown that a dilated 
duct will diminish in size after the sphincter is 
cut (6) 

In man a number of arguments can be advanced 
against the theory that duodenal pressure trans- 
mitted through a patent orifice produces dilatation 
of the choledochus If this were true we would 
expect duodenal contents to drain through T- 
tubes, yet this rarely occurs Banum meals should 
find their way into the bile ducts and visualize 
them This only occurs when a spontaneous 
fistula has become established or when a stone in 
passing through the duct orifice causes sufficient 
damage to permit regurgitation Schwegler and 
Boyden’s studies on the ampulla reveal valves 
which guard the orifice of the duct and prevent 
regurgitation of intestinal contents 

If the loss of tonus of the sphincter of Oddi 
following cholecystectomy is on the basis of a dis- 
turbed innervation, the same nervous derange- 
ment may conceivably cause a loss of tonus of the 
wall of the choledochus and a resultant dilatation. 
The small amount of muscle of this structure 
(3, r2, 16) is an argument against this theory At 
present there is no satisfactory explanation of 
this problem 

evaluation of study 

There is sufficient evidence to justify the con- 
clusion that in the human with a normal biliary 
system the sphincter of Oddi functions to main- 
tain an elevated intracholedochal pressure Stim- 
ulation, produced for example by ingestion of 
food, causes partial sphincter relaxation and 
simultaneous contraction of the gall bladder The 
studies here recorded suggest that cholecystec- 
tomy is followed by a marked and permanent loss 
of sphincter tonus This can explain the relief of 
symptoms following removal of the gall bladder 
Postcholecystectomy pain of true biliary origin 
is rare It has been explained by a return of 
sphincter tonus. We know that certain factors 
can produce a spasm of the sphincter, at least 
temporarily The administration of morphine 
will cause a rise of intraductal pressure for sev- 
eral hours (4) This drug causes an increased 
tonus of intestinal muscle and could also increase 
the tone of the duodenal sphincter The vork of 
Deissler and Higgins demonstrates spasm of the 
sphincter during anaphylaxis Stones remaining 
in the bile ducts produce symptoms suggestive 
of sphincter spasm Their presence may be in- 
dicated by jaundice, although frequently this is 


not an associated symptom (15) Exploration of 
these patients often reveals stones, and all symp- 
toms disappear after their removal Crump has 
shown that stones are present in the choledochus 
in 24 per cent of individuals who possess them in 
the gall bladder. This indicates that many are 
overlooked at the time of cholecystectomy and 
may produce symptoms at a later date In the 
series of patients operated upon by the author a 
number had had the gall bladder previously re- 
moved Careful exploration revealed small stones 
in the cystic stump or bile ducts, and removal of 
them relieved the patients of the symptoms which 
were present 

Recently a few observers have recorded elevated 
intraductal pressure in some patients after chole- 
dochostomy and have attributed this to spasm 
of the sphincter. However, many of their read- 
ings were taken too soon after operation for the 
traumatic edema to have subsided Some high 
pressures were found in patients whose gall blad- 
ders were not completely removed Dilatation of 
the choledochus does not occur to any great de- 
gree when the gall bladder is present even though 
it is diseased (24) It is possible that the sphinc- 
ter m like manner does not relax under these con- 
ditions 

The foregoing considerations lead me to con- 
clude that postcholecystectomy pain of true 
biliary tract origin is infrequent When it occurs 
it is probably due to organic disease of the bile 
ducts, to stones within them, or to pathological 
changes in adjacent structures. A purely func- 
tional spasm of the sphincter of Oddi or a return 
of its tonus rarely occurs 

SUMMARY 

Following cholecystectomy there is a dilatation 
of the choledochus and a permanent loss of func- 
tion of the sphincter of Oddi The latter is evi- 
denced by a low intraductal pressure and can 
account for much of the relief of symptoms pro- 
duced by this operation 

Good results are obtained in a great majority 
of biliary operations, but postcholecystectomy 
pain and distress are not uncommon This is fre- 
quently the result of poor selection of patients 
When of true biliary tract origin these symptoms 
can usually be accounted for by stones within the 
ducts or some other pathological condition and 
not by a primary disturbance m innervation pro- 
ducing sphincter spasm A return of tonus or a 
purely functional spasm of the sphincter of Oddi 
rarely is a factor. Therefore, true biliary pain 
following cholecystectomy lends itself best to 
surgical therapy. 
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made that paralj-sis of this structure is only 
temporary To determine if tonus does return to 
the sphincter of Oddi after its initial loss following 
cholecystectomy observations w ere made at vary 
me periods after operation T tubes were left m 
place up to 5 months but the intraductal pressure 
remained at the lev el of the abdominal « all Pres 
sure determinations were made in a number ot 
patients in whom a choledochostomy was per 
formed from « to 5 >eare after a provtous chole 
ostectomj In all of »“se Pa«™ u tl !"' *“ “ 
return of sphincter tonus These observations 
teid me to conclude that removal of the salt Wad 
dee normally ts Moved to “ 

function of the sphincter of Oddi The cause ot 
this change is not known It has been attributed 
!o the force of the secretory pressure of the liver 
tmdimimshed by the absorptive pow« Sj, 
bladder In this series of patients, however lh 
ETiViinfter was never subjected to much intraductal 
3&S? S 3 the opeo T tube and sphtnc 
St onusTas lost before the T tube »as chmped 
or remitted The theory has been advanced that 
cholecvstectom} may produce an altered innerva 
£ ,“ olXsphmctcr, «.th msulbtnt rclatatton 


DlLATATlOV OF THE CHOLEDOCHUS 

A second result of cholecystectomy is dilatation 
of the choledochu s This !i ke wise is not a constant 
finding in the dog Rost found dilated ducts in 
dogs with long, powerful sphincter muscles, but 
non distended ducts associated with short sphmc 
tecs Judd and Mann found the extrahepatic bile 
ducts dilated after removal of the gall bladder 
This enlargement d)d not occur if the duodenal 
sphincter was cut Colp, Doubilet and Gerber 
found that cholecystectomy alone was followed 
by dilated ducts in only 8 of 20 dogs When the 
sphincter was also cut onlv 2 of 12 dogs bid 
ddated ducts 

Enlargement of the common duct after chole 
cystectomy is a more constant finding in man 
The circumference of the choledochus was meas 
ured in 527 routine autopsies showing nopathw 
ogy of the biliary tract (24) A curve according lo 
age was plotted and the average adult circam 
ference found to be 12 1 millimeters Nine sub- 
jects were measured who had had a previous 
cholecystectomy but no history of jaundice Each 
of these had a markedly dilated duct the average 
circumference being °o 9 millimeters It »s inter 
esting to note that ven, little enlargement ot the 
choledochus accompanied untreated cholecvsttc 
disease (see graph) 

Several explanations of this duct enlargement 
have been offered After removal of the gati 
bladder with its absorptive powers and distensi 
bility the entire secretory pressure of the liver is 
thrown against the walls of the choledochus AS 
this pressure is nearly twice that normally fouM 
in the common duct it could produce dilatation 
This theory depends upon a persistence of action 
of the sphincter of Oddi after cholecystectomy 
It is supported by the work of Judd and Mann 
and of Colp and his co-workers, who noted that 
the ducts rarely dilated when the sphincter was 
destroyed It will not explain the choledoaiaj 
enlargement in the human if the above recorded 
studies showing rapid and permanent loss 01 
sphmeter tonus are true 

A second explanation has been advanced by 
Bergh Sandblom and Ivy who state that prW" 
sure transmitted into the common duct from the 
duodenum as a result of incompetence of the 
sphincter may be an important factor in the pro- 
duction of dilatation tn many instances They 
base this conclusion on results of transplantation 
of the common duct into the duodenum If the 
duct passes directly through the bowel wall dihta 
lion follows but if it is introduced obliquely e n 
largement does not occur There are a number of 
arguments agamst this theory Cutting of the 
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H ANNAH has recently stated that so 
called subdural hematomas are not 
truly subdural but rather occur in one 
of two places, first and predominantly, 
m the vascular or middle layer of the dura mater, 
or second, in newly formed membranes which have 
arisen in response to some previous disease proc- 
ess It is with further confirmation of this theory 
that this paper deals 

While in the past few years many papers on this 
subject have appeared in the literature, those of 
Putnam and Cushing, as well as those of Leary, 
have been drawn on freely for clear descriptions 
and comments concerning the present accepted 
views on subdural hematoma The material in the 
first part of this paper is therefore largely drawn 
from these authors According to them subdural 
hematomas may be divided into two groups 
spontaneous and traumatic The so called spon- 
taneous or vascular type of hematoma is found 
primarily in chronic wasting diseases, such as 
paresis, chronic and acute alcoholism, and so 
forth The traumatic, or reactive form, is found 
chiefly following trauma, but it overlaps the first 
group somewhat as it may be found associated 
with certain of the conditions which have just 
been mentioned 

Although by no means the first to describe sub- 
dural hematoma, \ irehow in 1857 brought this 
particular entity to the attention of physicians 
He proposed the theory that in certain cases in 
which there was chronic inflammation of the 
dura, an exudation of fibrin took place Into this 
thin film capillanes grew, which, under the in- 
fluence of continued mflammation and hyperemia, 
raptured and produced small hematomas, which 
in turn became organized This theory has pro- 
foundly influenced subsequent workers, although 
much other work has been done and numerous 
other theories have been advanced 
Grossly, spontaneous types of hematoma vary 
from a series of small, discrete, and partially organ- 
ized areas of hemorrhage on the inner side of the 
dura to large tumors which occasionally are bilat- 
eral. The most notable features of such hema- 
tomas microscopically are the mesothelium lined 
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rounded spaces, containing serum, debris, or 
fibrin, which are formed on the borders of the 
external surface of the clot These spaces are 
usually small The stroma is firm and fibrous. 
There is some pigment and a few leucocytes. 
Organization appears to be tardy and there are 
few new vessels formed As time goes on a hyaline 
change takes place in the connective tissue of the 
dura and, after complete organization, calcifica- 
tion may occur. 

The traumatic or reactive form of hematoma 
more frequently follows frontal or occipital blows 
than lateral blows as a result of the protective 
action of the falx m tire latter circumstance (15). 
Even a slight blow on the face (4) or a fall without 
any apparent inj'ury to the head may be sufficient 
to produce a hematoma (1, 7). The source of 
hemorrhage is presumably from the small veins 
j'oinmg the arachnoid to the dura, or from the 
longitudinal sinus In cases of fracture of the skull 
with rupture of the arachnoid, blood may come 
from bleeding vessels in this structure 

Grossly, traumatic hematomas usually appear 
as an encapsulated mass on the inner surface of 
the dura The contents may be solid, mixed, or 
fluid (12) The underlying arachnoid and pla 
mater may show some evidence of blood staining, 
as evidenced by their yellow' to brown pigmenta- 
tion Microscopically such hematomas are seen 
to consist of well formed fibrous tissue, the cells of 
which are numerous, distinct, and have plump 
oval nuclei The hematoma is sharply marked 
off from the dura and separates easily Fibro- 
blasts and vessels proj'ect into the clot. Numerous 
wandering cells, containing pigment and occa- 
sional leucocytes, will be noted. Interstitial 
hemorrhages may be present, capillaries may be 
numerous or scanty, and large, irregular, elon- 
gated spaces are present which lie parallel to the 
dura but separated from it by a layer of fibro- 
blasts These spaces have a mesothelial lining, 
the cells of which are sometimes plump and some- 
times flat These spaces usually contain erythro- 
cytes and leucocytes, fibrin, and granular debris. 
They connect with the small \ essels of the dura 
and with the capillaries of the organization tissue 
They apparently gradually increase in size as 
time goes on 
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Fig 1 Bilateral multiple small hemorrhages 


contents of the endothelial lined spaces, or the 
extent of destruction of blood, or alterations of 
the vascular supply However, there did appear 
to be a slightly looser arrangement of connective 
tissue and, occasionally, increased hyalinization 
of the dura, as compared with uninvolved areas 
in the same specimen 

The 3 patients with spontaneous hematomas 
who had clinical and serological evidence of syph- 
ilis were all males and varied in age from 46 to 59 
years In 2 cases the lesions was bilateral, and in 

1 unilateral In 1 case the hematomas w'ere 
small and more or less discrete, whereas in the 

2 others, they were large and compressed the 
brain and contained 100 and 150 cubic centi- 
meters of material, respectively 

Microscopic sections of these hematomas dis- 
closed essentially the same picture that has been 



Fig 2 Bilateral multiple small hemorrhages and one 
larger hemorrhage 


described for the traumatic type In x case 
there were multiple, small, perivascular collec- 
tions of lymphocytes and plasma cells resembling 
miliar}' gummas, and in another, small areas of 
interstitial hemorrhage 

Of the 3 patients who had an associated blood 
dyscrasia, 2 were females, the 1 a male Their 
ages varied from 48 to 63 years A diagnosis of 
purpura hemorrhagica had been made in 2 cases, 
lymphatic leucemia in the third In all these 
cases the hematomas ivere bilateral, in 1 case 
being large and in the 2 others consisting of con- 
glomerate patches of intradural hemorrhage Mi- 
croscopically, it was again noted that the hemor- 
rhages appeared to be intradural, and m the case 
of leucemia were accompanied by interstitial 
hemorrhage All 3 showed small collections of lym- 
phocytes, in the third case of leucemic origin 



Fig 3 a, left, Undothclial lined spaces in the hematoma, spaces filkd with 
blood, and b, thick meningeal layer, with emptj endothelial luted spaces 



SURGERY, GYNECOLOGY AND OBSTETRICS 


The dura is a thick, dense, inelastic fibrous 
membrane which lines the interior of the skull 
and forms an interna] periosteum of the bone 
The dura has a rich blood supply and receives 
numerous arteries In the anterior fossa there 
are branches from the anterior ethmoidal, pos 
tenor ethmoidal internal carotid, and middle 
meningeal arteries m the middle fossa, branches 
enter from the ascending phar>ngeal, internal 
carotid, and lachrymal arteries and the posterior 
fossa receives branches from the occipital verte 
bral ascending phar> ngeal, and middle meningeal 
arteries The veins, with the exception of the 
middle meningeal vein anastomose with the 
diploic veins and empty into the sinuses (2) 
According to our studies and those of Hannah 
the dura consists microscopically of three layers 
The outer layer which lines the skull is composed 
largely of dense fibrous connective tissue it is in 
this lay er that the large v essels course The inner 
layer consists likewise of fibrous connective tis 
sue, but in a somewhat looser arrangement than 
the outer layer This layer apparently has a 
scanty blood supply It is lined with a thm 
flattened lay er of fibroblastic cells (8) The middle 
layer, with which we are most concerned, is com 
posed largely of loose fibrous connective tissue in 
which there are irany small vessels and numerous 
endothelial lined spaces which may be empty or 
which may contain blood cells (Figs 1 and 2) 


MATERIAL STUDIED 

Thirty postmortem specimens of so called sub- 
dural hematomas were studied Thirteen of the 
hematomas were of the traumatic type and the 
17 remaining were of the spontaneous type In 
these 17 cases there was no coincident disease m 
1 1 cases, there was serologic or clinical ev idence 
of syphilis in 3 cases, and in the 3 remaining cases 
the hematoma was accompanied by some form 
of blood dyscrasia 

In the traumatic group the ages of the paUents 
varied from 14 to 73 years There were 11 males 
and 2 females On reviewing the clinical history 
it was usually possible to establish definitely the 
duration of the lesion The hematomas were 
unilateral in 9 cases bilateral in 4 They vaned 
in size from one extensive hematoma which had 
compressed the brain to only a small area of 
hemorrhage In both cases the hematoma was 
enclosed by a membrane In most of these 13 
cases the hematoma was at the v ertex In 1 case 
however, the hematoma was situated at the base 
and lateral aspect of the skull m the distribution 
of the right middle meningeal artery, arid in a 
second case areas of hemorrhage were distributed 


from the region of the occipital poles to the 
cribriform plate of the ethmoid bone The pia 
mater, arachnoid and surrounding dura mater 
showed an increase in pigmentation in the case 
of older lesions 

Microscopically, and even in the case of most 
recent hemorrhage the clot was enclosed by a 
membrane which appeared to be the inner laver 
of the dura (Fig 3) The degree of organization 
of the clot roughly increased w r ith advancing age 
up to 2 to 3 months by which time all orgamza 
tion appeared to be of about an equal degree of 
maturity (Figs 1,2,3 4 and 5) Pigment laden 
phagocytes were noted m those cases m which 
there was evidence of erythrocyte degeneration 
The endothelium lined spaces mentioned by Put 
nam were noted in all cases, but they varied in 
size and content, which is not in accord with his 
description 

In the group of 11 patients with spontaneous 
hematomas not associated with any coincident 
disease, there were 9 males and 2 females whose 
ages vaned from 2 yZ to 75 years Ten of the 
patients were more than 48 years of age The 
one child, a boy, had been born of an eclamptic 
mother who had died at the time of his birth 
Surgical intervention had not been attempted 
His development apparently had been normal 
At the age of 2 years however he had fallen from 
his bed and 3 weeks pnor to his admission to the 
clinic, impairment of vision had developed and at 
the time of admission he was totally blind Exami 
nation had revealed a hydrocephalus, generally 
diminished reflexes ataxic gait nystagmus to 
both sides and choked disks of 2 to 3 diopters 
Necropsy revealed external hydrocephalus grade 
2 (on the basis of 1 to 4) and internal hydro- 
cephalus grade 1 There were large bilateral 
subdural hematomas It is interesting to theorize 
as to the genesis of this condition and the part 
plaved by eclampsia, likewise there is the factor 
of the expanding lesion in the presence of an 
already increased intracranial pressure 

The duration of the lesion in the remainder of 
the cases of this group was impossible to ascertain 
clinically The hematomas were unilateral in 
S cases, bilateral in 6, and they vaned in size from 
massive bilateral tumors each containing }°° 
cubic centimeters of material and compressing 
the brain, to small areas of hemorrhage scattered 
throughout the dura The contents varied from 
blood and blood stained fluid to deep chocolate 
brown material and clots 
Microscopically these hematomas did not differ 
essentially from those of the traumatic type fc° 
differentiation could be made on the basis of the 
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Fig 1 Bilateral multiple small hemorrhages 


contents of the endothelial lined spaces, or the 
extent of destruction of blood, or alterations of 
the vascular supply. However, there did appear 
to be a slightly looser arrangement of connective 
tissue and, occasionally, increased hyalinization 
of the dura, as compared with uninvolved areas 
in the same specimen 

The 3 patients with spontaneous hematomas 
who had clinical and serological evidence of syph- 
ilis were all males and varied in age from 46 to 39 
years In 2 cases the lesions was bilateral, and m 
r unilateral In 1 case the hematomas were 
small and more or less discrete, whereas in the 
2 others, they were large and compressed the 
brain and contained too and 150 cubic centi- 
meters of material, respectively 

Microscopic sections of these hematomas dis- 
closed essentially the same picture that has been 



Fig 2 Bilateral multiple small hemorrhages and one 
larger hemorrhage 


described for the traumatic type In 1 case 
there were multiple, small, perivascular collec- 
tions of lymphocytes and plasma cells resembling 
miliary gummas, and m another, small areas of 
interstitial hemorrhage 

Of the 3 patients who had an associated blood 
dyscrasia, 2 were females, the x a male Their 
ages varied from 48 to 63 years A diagnosis of 
purpura hemorrhagica had been made in 2 cases, 
lymphatic leucemia in the third In all these 
cases the hematomas were bilateral, in 1 case 
being large and m the 2 others consisting of con- 
glomerate patches of intradural hemorrhage Mi- 
croscopically, it was again noted that the hemor- 
rhages appeared to be intradural, and in the case 
of leucemia were accompanied by interstitial 
hemorrhage All 3 showed small collections of fym- 
phocytes, in the third case of leucemic origin 



Fig 3 a, left i'.mlotheha! lined spaces in the hematoma, spaces filled with 
blood, and b, thick meningeal la>cr, with empty endothelial lined spaces. 
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Fig 4 Unilateral hematoma with injury to opposite 
cerebral peduncle This resulted m a paradoxical homo 
laterality of pyramidal tract signs 


HlSTOrVriIOLOG\ 

The hematomas described in this series of cases 
were all of a similar character The outer or pen 
osteal layer of the dura mater showed no change 
except in the case of older lesions where phago- 
cy tes laden with pigment were usually seen This 
pigment was largely in the form of hemosidenn 
and was seen in sections stained for iron There 
frequently was some hyalmization of the con 
nective tissue The middle layer, in which the 
hematoma formed was filled with blood m various 
stages of degeneration, the more advanced degen 
eration appearing in older lesions The inner 
lining of the hematoma was composed of new 
connects e tissue cells This organization was 
best seen at the angle where the separation in the 
dura had occurred At this place bands of newly 
formed fibroblasts projected into the degenerate e 
blood clot In this new tissue and external to it 
were seen the dilated endothelial lined spaces 
w Inch occasionally contained ery throcy tes These 
spaces were irregular and varied greatly in size 
The inner or meningeal layer was thickened, 
edematous and contained many fibroblasts in 
the process of orgamzmg the clot 

In a few of the cases sections were taken from 
positions remote to the site of the hemorrhage 
These were examined for e\ idence of chronic in 
flammation particularly and so far as could be 
determined they appeared to be normal This 
does not, however, eliminate the possibility of a 
localized area of inflammation predisposing to 
hematoma formation In examining the sections 
taken through the hematomas occasional small 



Fig 5 Bilateral hematoma with bilateral compression 
of brain 


collections of h mphocy tes were noted but it must 
be remembered that this reaction might as readily 
be due to destruction of blood as to any chronic 
inflammation 

In the i case in which there was clinical and 
serological evidence of syphilis and m which the 
lesions resembled miliary gummas the lesions 
were undoubtedly due to syphilis and in this 
case may conceivably have played a part in the 
production of the hematoma In all 3 cases in 
which there was an associated blood dyscrasia 
collections of lymphocytes were noted Here 
again as in the presence of syphilis, one must 
definitely consider the possibility of a local 
accumulation of lymphocy tes playing a causative 
r 61 e in the formation of the hematoma 
Contradictory reports have been published as 
to the fate of blood subdurally injected Futnam 
and Putnam said in part that Apparently a 
true progressive chronic hematoma of the dura 
has never been produced experimentally The 
lesions seen after the subdural injection of blood 
and in patients after operation resemble the pro- 
gressive lesion in appearance but not in beha 
vior From a purely theoretical standpoint it 
would seem plausible that blood set free in this 
potential space would flow to the dependent por 
tions and fail to become encapsulated simply 
because of the diffuse distribution of the blood 
In this regard it might be said that in our expen 
ence at least blood subdurally located at the site 




Fig 6 a, Normal dura, shouing medial vascular and invading and splitting character of the blood clot, and c, 
outer and inner fibrous layers, b, fresh hematoma, shouing old hematoma, showing organization that has taken place 


o£ trephine wounds organizes from the dural 
side only and shows no evidence of membranous 
formation (Fig 6) 

No evidence could be deduced from this series 
of cases which would put all cases of so called sub- 
dural hematoma into one etiological classification, 
that is, traumatic or spontaneous It should be 
kept m mind that only relatively slight trauma 
may produce these hematomas and also that m 
the group of cases m which spontaneous hema- 
tomas appeared the history was often unreliable 
and mishaps of a slight nature could have readily 
been overlooked These considerations, together 
with the known etiological r 61 e played by trauma 
in many of our cases tend to make one feel that 
they may well have all been of traumatic nature 

DIAGNOSIS 

So called subdural hematoma still goes unrecog- 
nized in a large percentage of cases Neurologists 
and neurosurgeons who are constantly seeing 
cases of increased intracranial pressure and of 
cerebral compression usually consider the lesion 
m the differential diagnosis of many intracranial 
lesions, particularly if there has been a history of 
cranial trauma The general surgeon and the 
general practitioner, however, who see most of 
these patients in the early stages, are not fully 
aware of the condition itself, its insidious develop- 
ment, and the methods whereby diagnosis can be 
made during the optimal time for successful treat- 
ment The clinical picture presented by patients 
with dural hematomas is quite confusing and any 
evidence of a pathological nature which might aid 
in identification of the condition is to be sought 
for The latent period is perhaps the most char- 
acteristic of all the clinical features of so called 
subdural hematoma and perhaps the most diffi- 
cult to explain The period preceding the onset 
of neurological signs may apparently be unevent- 
ful, or in the cases m which there is a definite 
history of trauma, symptoms may be initiated by 


a period of unconsciousness immediately following 
the trauma The patient appears to recover from 
this in the space of a few minutes and then, after a 
varying period of time, often several months, he 
begins to show indefinite neurological signs of the 
lesion. 

It is possible that the cessation of bleeding is 
brought about by an increase in intracranial pres- 
sure due partly to the hemorrhage Into this clot, 
newly formed vessels grow which are fragile and 
can be easily damaged and lead to further bleed- 
ing This theory of successive bleeding seems most 
logical although Munro and Merritt have also 
postulated a very ingenious theory to explain 
the growth of these expanding lesions They 
maintain that every subdural hematoma starts as 
a mixture of blood and cerebrospinal fluid With 
dissolution of the blood, there is an increased 
protein content and, with diffusion of fluid across 
the pia arachnoid, there results an increasing vol- 
ume of solution This dissolution of blood with a 
consequent increase in protein content covers a 
period of about 16 days, following which rapid 
dilution takes place for the two succeeding weeks 
Slower dilution then occurs for at least 2 months 
This explanation may be the logical one if we grant 
the admixture of blood and cerebrospinal fluid 
This could occur, however, only in case of tearing 
of arachnoid , and thus such an admixture obvious- 
ly could not occur in hemorrhages which are 
truly intradural Furthermore, the cerebrospinal 
fluid ivould, m cases of intradural hemorrhage, of 
necessity suffuse the arachnoid as well as the 
inner layer of the dura It might be just as logical 
to suppose that, if dilution actually did take 
place, the fluid added is derived directly from the 
blood stream by means of the endothelium lined 
tissue spaces mentioned previously 
Perhaps the most confusing of the clinical signs 
presented lies m the bizarre nature of the neurolog- 
ical signs presented It must be remembered that 
a large unilateral (6) tumor or a hematoma may 
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He 4 Unilateral hematoma with injury to opposite 
cerebral peduncle This resulted in a paradoxical homo 
laterality of pyramidal tract signs 


JIISTOPATHOLOOY 

The hematomas described in this series of cases 
were all of a similar character The outer or pen 
osteal layer of the dura mater showed no change 
except in the case of older lesions where phago- 
cy tes laden with pigment were usuallj seen This 
pigment was largel> in the form of hemosiderin 
and was seen in sections stained for iron There 
frequently was some hyalinization of the con 
nective tissue The middle layer, in which the 
hematoma formed, was filled with blood in \ arious 
stages of degeneration the more advanced degen 
eration appeanng in older lesions The inner 
lining of the hematoma was composed of new 
connective tissue cells This organization was 
best seen at the angle where the separation in the 
dura had occurred At this place bands of newly 
formed fibroblasts projected into the degenerative 
blood clot In this new tissue and external to it 
were seen the dilated endothelial lined spaces 
which occasionally contained ery throcv tes These 
spaces were irregular and varied greatly in size 
The inner or meningeal layer was thickened 
edematous and contained manv fibroblasts in 
the process of organizing the clot 

In a few of the cases sections were taken from 
positions remote to the site of the hemorrhage 
These were examined for evidence of chrome in 
flammation particularly and so he :*» 
determined they appeared to be normal This 
does not however, eliminate the possibility -of a 
legalized area of inflammation predisposing to 
hematoma format, on In * -«£3 

taken through the hematomas, occasional small 



Fig s Bilateral hematoma with bilateral compresuon 
of brain 


collections of lymphocytes were noted but it must 
be remembered that this reaction might as readily 
be due to destruction of blood as to any chronic 
inflammation , 

In the i case m which there was clinical and 
serological ev idence of svphihs and in which the 
lesions resembled miliary gummas, the lesions 
were undoubtedly due to syphilis and in this 
case may conceivably have plaved a part in the 
production of the hematoma In all 3 cases in 
which there was an associated blood dysciasrt 
collections of lymphocytes were noted Here 
again as in the presence of syphilis one must 
definitely consider the possibility of a local 
accumulation of ly mphocy tes playing a causative 
role m the formation of the hematoma 

Contradictor reports have been published as 
to the fate of blood subdurally injected Putnam 
and Putnam said in part that Apparently a 
true progressive chronic hematoma of the duf a 
has never been produced experimentally The 
lesions seen after the subdural injection of blood 
and m patients after operation resemble the pro- 
gressive leston in appearance but not in beba 
vior From a purely theoretical standpoint Jt 
would seem plausible that blood set free in this 
potential space would flow to the dependent pof 
tions and fail to become encapsulated simp!) 
because of the diffuse distribution of the blood 
In this regard it might be said that in our expen 
encc at least blood subdurally located at the site 
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There has been and probably always will be 
some discussion as to the best method of removal 
of such an intracranial hematoma It seems to us 
that the most satisfactory way to cope with the 
lesion is through an osteoplastic flap which is of 
sufficient size to give adequate exposure If the 
hematoma is evacuated through a bur hole, other 
loculations of blood may be left behind (11) 
because they were not visualized, or a bleeding 
point may be missed If after careful considera- 
tion of the individual case there is still some 
doubt as to the proper procedure, it would appear 
advisable for the surgeon to trephine both sides 
due to the paradoxical signs which may be present 
and also because of the high incidence of bilater- 
ality (50 per cent m this group of cases) 

SUMMARY AND CONCLUSIONS 

A theory that so called subdural hematomas 
occur mtradurally m the middle vascular layer of 
the dura is reviewed A study of 30 cases sub- 
stantiates this theory, and while we admit the 
possibility of the existence of a true subdural col- 
lection of blood, we stress the point that most 
such lesions are intradural in character The 
cases m our series were divided into two groups, 
spontaneous and traumatic, according to whether 
or not there was a definite association between 
trauma and the presumed onset of clinical symp- 
toms The pathological picture m these two 
groups of cases was studied and in our experience 
almost identically similar lesions were encount- 
ered m both 

From a review of the literature on subdural 
hematomas it becomes apparent that at least 
part of the confusion m the clinical picture is due 
to an insufficient understanding of the pathologi- 
cal process that is present We have considered 
the generalized symptoms of pressure due to the 
mass of blood in a closed cavity and have stressed 
especially the confusion which may arise in the 
presence of paradoxical homolaterality of pyrami- 
dal tract signs due to pressure injury of the 
cerebral peduncle on the side opposed to the 
lesion 

The clinical picture is briefly reviewed and the 
value is given of encephalography and ventriculo- 
graphy 


Trephining on one as well as on both sides is 
strongly recommended as a diagnostic and thera- 
peutic maneuver Because of the high incidence 
of bilaterahty of these hematomas (50 per cent 
in this group) we strongly advise bilateral ex- 
ploration 
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cause sufficient pressure to compress the opposite 
cerebral peduncle onto the cerebellar tentorium 
This, of course, results in damage to the pjrami 
dal tract and results, clinical!}, m paradoxical 
homolateralit} of the pjramidal tract signs, such 
as the Babinshi reflet spasticity, clonus, and 
increased refletes The sensor} relations remain 
undisturbed as a rule because of their deep 
seated location in the lemmsci 

The other group of clinical signs which might 
occur could be general and be due to the increase 
in intracranial pressure 

It is thus seen that this apparent confusion of 
clinical signs can best be interpreted in the 
knowledge of the pathological change which may 
be present 

REVIEW OF THE CLINICAL MATERIAL 

Inasmuch as this report is based upon a study 
of necropsy material it is extremely important to 
review the pertinent clinical findings Twenty of 
the patients in the senes had been registered as 
patients at The Mayo Chmc and had undergone 
complete examinations during life Nine of the 
patients had been inmates of the Rochester State 
Hospital, and the thirtieth was a coroneT s case 

Since we were interested originally in the cellu 
lar pathology of this lesion many cases are in 
eluded m this study that ordinarily would not be 
considered those of subdural hematomas Cer 
tamly, in some of the cases the lesion found at 
postmortem examination could not ha\ e been 
productne of symptoms that would hare led to 
an antemortem diagnosis of subdural hema 
toma 

Since the records in the State Hospital cases 
and the coroners case are not complete in all 
details, little time will be devoted to analyzing 
this group Recalling the recent article by Holt 
and Pearson we should be on the lookout for 
subdural hematomas masking under the guise of 
insanity 1 In - of the 9 State Hospital cases it 
appeared that a subdural hematoma was not only 
the cause of the death hut possibly also the 
cause of the illness which resulted in the patients 
commitment 

Of the 20 cases in which the patients had been 
examined ai the dime the postmortem findings 
in 16 justified the conclusion that the symptoms 
were explainable on ihe basis of the subdural col 
lection of blood Likewise the death in each of 
these 16 cases could be charger! to the intracranial 
hematoma In the 4 remaining cases the collcc 



Uon of blood was not of sufficient size to hm 
play ed much of a r 61 e in the patient s illness 
In 14 of the 16 cases in which the hematomas 
were of appreciable size a clinical diagnosis ol an 
organic intracranial lesion was made Six of these 
patients underwent craniotomy to obtain relief 
from intracranial pressure The 8 others were not 
operated on because their poor condition contra 
indicated surgical inters ention 

The presence of a collection of blood beneath 
or within the dura mater can be suspected from 
the various symptoms listed above hut the diag 
nosis rests on a demonstration of the characteristic 
lesion after an opening has been made in the 
skull Recently (5) evidence has been presented 
that the diagnosis may be confirmed prior to 
cramotomv by the employment of pneumo-en 
cephalography On the other hand roentgeno- 
grams made after the intraspmal injection of a 
gas may be very misleading, and at times it may 
be impossible to differentiate the cerebral com 
pression due to a large neoplasm from that due to 
a hematoma Certainly, a hematoma cannot be 
differentiated prior to operation from a some 
what similar condition namely , chronic subdural 
hydroma (9) This differentiation, however, is of 
little consequence since the treatment is essen 
tiallv the same 

In the past we have been more or less inclined 
to consider subdural collections of blood as occur 
ring principally in young adults and middle aged 
individuals who are most likely to have suffered 
blows on the head In the present senes of cases 
however 5 patients were beyond 70 vears of age 
and 1 of us (Lo\ e to) has reported the case of a 
newborn identical twin who was operated on 
successfully /or a classic subdural hematoma 

If the historv in any given case together with 
the symptoms and signs if any are present, sug 
gests cerebral compression from a hematoma ana 
the lesion cannot be localized by neurological 
methods encephalography should be carried out 
if there is no choking of the optic disks and 
ventriculography if any edema of the optic nen< 
is present If ventriculography is undertaken m 
the presence of a subdural collection of Wood the 
lesion will usually be encountered when the dura 
mater is incised through the bur hole preliminary 
to needling the lateral ventricle 
TREATMJ NT 

The only treatment is surgical removal of the 
hematoma The encasing membrane should bo 
removed as completely as possible in order to 
permit complete restoration of the brain to its 
normal shape and position 
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There has been objection to the use of tongs 
because the patient may disarrange them with 
consequent tearing of the scalp To overcome 
this objection it is evident that, if tongs are to be 
used, they must be so designed and constructed 
that the possibility of their being disarranged and 
tearing the scalp is eliminated With this end in 
view, the tongs to be descnbed were designed by 
the wnter and were subsequently used by Cone 
and Turner in some of their later cases as well as 
by other surgeons 

The tongs are made of rustless steel and resem- 
ble in some respects the conventional tongs used 
in the treatment of fractures of long bones They 
consist of two arms (Fig i) articulated so that they 
may be opened and closed by means of a turn- 
buckle — to adapt them to skulls of varying trans- 
verse diameters At the distal extremity' of each 
arm there is a tapered sleeve, integral with, and 
at right angles to, each arm, through which drills 
are passed. The drills have a trocar point and a 
shoulder at their outer extremity, which prevent 
the dnll point from emerging from the sleeve more 
than a pre-determined distance The drills are of 
different lengths, one permitting a penetration of 


the bone to a depth of 4 millimeters, and the other 
length allowing a penetration of not more than 
7 millimeters, thus rendering the tongs adaptable 
to both children or adults 

In the application of the tongs, it is essential 
that the location selected be at the point of great- 
est convexity of the parietal bone, which will be 
approximately 1 inch above the pinna of the ear. 
At this point the drills will then be at right 
angles both to the surface of the bone and to the 
line of traction, thus lessening the danger of evul- 
sion of bone from the external table when traction 
is applied 

In applying the tongs just described, a stab 
wound through scalp to bone is made on each side 
of the head at the points selected, the drills are 
removed from the sleeves, and the sleeves are in- 
serted into the stab wound and the tongs closed 
by' means of the tumbuckle until the sleeves are 
firmly in contact with the bone The drills are in- 
serted in the sleeves and drilled in until the shoul- 
der on the outer end of the dnll is in contact with 
the sleeve The drills are left in place and are 
secured from slipping out of place by' means of 
set screw's 
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T HE reduction of fracture dislocations of 
the cervical vertebra bj skeletal trac 
lion has been demonstrated to be a 
methodofpracticaivalue Thereis how- 
ever, a diversity of opinion as to the manner in 
which this method should be applied In order to 
form an adequate idea of the advantages or dis 
advantages of the various methods to be described, 
it will be necessary to go into detail in describing 
the apparatus used the methods of application 
and certain mechanical principles involved 
Crutchfield, for example, advocates the use of 
tongs and has designed a special instrument for 
this purpose He criticizes the conventional type 
of tongs because they do not permit the patient 
to lie on his side with comfort In order to over 
come this objection he has devised a tong which 
is smaller and which is apphed relatively high on 
the vertex With the tongs applied in this situa 
tton the prongs penetrate the bone at an acute 



angle with reference both to the external table 
and to the line of traction Due to the high posi 
tion of the tongs and to the angle at which the 
prongs enter the bone, it should be necessary to 
limit the amount of traction force to a marked 
extent — m order to avoid evulsion of a fragment 
of bone from the external table and consequent 
disarrangement of the tong It naturally Micros 
by reason of the limited amount of traction foice 
that can be applied, that the time required for a 
complete reduction of the dislocation mil be ma 
tenally extended possibly to several days 

Cone and Turner did not approve of tongs but 
in a fairly large senes of cases u«ed wires attached 
to the skull through bur holes, and, after the 
wires were attached, it has been their custom to 
apply a sufficient amount of traction to eflecl re- 
duction in a period of tune that has been reduced 
to minutes instead of hours or davs In order to 
attach the w ires to the skull it is necessary to ex 
pose the bone through longitudinal incisions on 
each side of the vertex a few centimeters from the 
midhne to burr two holes through to the dura on 
each side, through which heavy wires are passed 
and twisted snugly around the bridge of bone cor 
necting each pair of bur holes and, finally to 
suture the incisions 

Although this is done under local anesthesia n 
consumes time and is a more formidable proce- 
dure than the application of tongs 

As the wires emerge from the skull at practi 
cally a right angle to the surface traction in this 
line may detach the bridge of bone to which the 
wires are attached— if too great a force is applied 
The possible n«k of this mishap occurring is 
always present 

An important accessory to their method is a 
frame attached to the head of the bed on which 
the patient lies This frame has a transverse bar- 
carrying a trolley through the lower pulley o* 
which is passed a cord leading from the wares to 
weights for traction The transverse bar with its 
trolley may be raised or lowered by a threaded 
shaft — to alter the line of traction and facilitate 
reduction The lateral movement of the trolley 
on the transverse bar enables the patient to move 
from side to side and to be turned on the side sot 
nursing care 
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T HE evolution of the modern radical 
breast operation from the crude, futile 
mutilations of 2500 years ago to the 
present day systematic, clean and thor- 
ough dissection, represents one of the greatest 
triumphs and most romantic chapters of modern 
surgery 

TECHNIQUE 

The incision for the radical breast operation 
has undergone revision, modification, and gradual 
extension with the elucidation of the pathology 
From the early incisions of Kocher, Murphy, 
Warren, Rodman, Halsted, Willy Meyer and 
Jackson has been evolved the longer, wider, and 
more extensive modern incision (Figs r and ia) 
Sampson Hanley has added two distinct prin- 
ciples to the technique of the radical operation 
(1) wider area of fascial removal, (2) removal of 
the epigastric nodes The radical breast incision 
then must meet the following requirements . First, 
free and wide access to the axilla, second, wide 
skin and fascial removal, third, access to the 
epigastric triangle Upon this basis the incision 
is planned as follows Beginning over the humeral 
groove, the incision passes downward across the 
chest wall, crossing the costal margin at a point 
just mesial to the junction of the ninth costal 
cartilage, and ending well below the costal margin 
at the center of the epigastric triangle The outer 
limb of this incision, to be added at the end of the 


operation, can be varied according to the location 
of the tumor mass, as also can the inner limb 
There should always be a 3 inch radial diameter 
from the border of the lesion to the skin edge 
One should always try to plan, if possible, skin 
flaps which can be closed and grafting avoided, 
because grafts preclude early postoperative x-ray 
therapy, and the time element is the important 
thing in such treatment. A glance at Figure 1 will 
show that this incision meets the requirements 
outlined The first layer then consists of skin and 
thin skm only 

As the skm flaps are dissected free, the outer 
flap is first raised, freed, and turned outward, the 
breast falling laterally, and m this position is 
handled no further, nor squeezed or pressed 
upon during the entire course of the operation 
The mesial flap is likewise kept thin (skm only) 
and is dissected upward above the clavicle and 
mesially to the center of the sternum throughout 
its entire length (Figs 2 and 2a) 

Layer 2 is composed of superficial fascia and 
pectorahs major In the groove between the 
deltoid and pectorahs major lies the cephalic vein 
which marks the division of these two muscles 
Using the cephalic vein as a guide, the upper 
fibers of the pectorahs major are separated from 
the deltoid down to the insertion of the pectorahs 
major m the humeral groove (Figs 2 and 2a) The 
finger is passed under the tendinous insertion of 
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A frame (Tigs 2 and 3) deigned to be used 
with the tongs, while embodying all the principles 
of the frame u«ed by Cone and Turner, is entirelv 
different in construction 

Hie use of an adjustable frame in conjunction 
with either wire or tong traction has distinct ad 
vantages, as it facilitates the reduction of the dis 
location and adds to the comfort of the patient 
The only advantage in the use of tongs is the 
simplicity and case of their application When 
properly constructed and applied, all the requisite 
traction force required to effect a rapid reduction 
of the dislocation can be employed with no more 
risk of bone evulsion than whin wires arc u~ed 
StnOMRl 

r Three methods of reduction have been de 
senbed, two employing tongs, the other wires 
2 In one method where tongs were u*ed by 
reason of the relatively sm3ll amount of traction 
force applied the time required for reduction was 
extended as compared with other methods where 


the traction force was sufficient to complete re- 
duction in a matter of minutes 

3 The risk of bone evulsion has been men tioned 
when too great a force is used with tong or wire 
traction 

4 This risk is Jess when the application is at a 
point where the line of traction is tangential to the 
surface of bone at this point 1 e at the greatest 
convexity of the parietal bone, and progressively 
increases at 3II points above in the direction of the 
midline of the vertex 

5 The tong described has no advantage over 
wires other than ease of application and theabB 
ity to be applied at the optimum point 

6 Attention has been called to the value of lie 
frame as a means of facilitating reduction and ol 
adding comfort to the patient 
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T HE evolution of the modern radical 
breast operation from the crude, futile 
mutilations of 2500 years ago to the 
present day systematic, clean and thor- 
ough dissection, represents one of the greatest 
triumphs and most romantic chapters of modem 
surgery 

TECHNIQUE 

The incision for the radical breast operation 
has undergone revision, modification, and gradual 
extension with the elucidation of the pathology 
From the early incisions of Kocher, Murphy, 
Warren, Rodman, Halsted, Willy Meyer and 
Jackson has been evolved the longer, wider, and 
more extensive modern incision (Figs 1 and ra) 
Sampson Hanley has added two distinct prin- 
ciples to the technique of the radical operation 
(1) wider area of fascial removal, (2) removal of 
the epigastric nodes The radical breast incision 
then must meet the following requirements. First, 
free and wide access to the axilla, second, wide 
skin and fascial removal, third, access to the 
epigastric triangle Upon this basis the incision 
is planned as follows Beginning over the humeral 
groove, the incision passes downward across the 
chest wall, crossing the costal margin at a point 
just mesial to the junction of the ninth costal 
cartilage, and ending well below the costal margin 
at the center of the epigastric triangle The outer 
limb of this incision, to be added at the end of the 


operation, can be varied according to the location 
of the tumor mass, as also can the inner limb 
There should always be a 3 inch radial diameter 
from the border of the lesion to the skin edge 
One should always try to plan, if possible, skin 
flaps which can be closed and grafting avoided, 
because grafts preclude early postoperative x-ray 
therapy, and the time element is the important 
thing m such treatment A glance at Figure 1 will 
show that this incision meets the requirements 
outlined The first layer then consists of skin and 
thin skin only 

As the skin flaps are dissected free, the outer 
flap is first raised, freed, and turned outward, the 
breast falling laterally, and m this position is 
handled no further, nor squeezed or pressed 
upon during the entire course of the operation 
The mesial flap is likewise kept thm (skin only) 
and is dissected upward above the clavicle and 
mesially to the center of the sternum throughout 
its entire length (Figs 2 and 2a) 

Layer 2 is composed of superficial fascia and 
pectoralis maj'or In the groove between the 
deltoid and pectoralis major lies the cephalic vein 
which marks the division of these two muscles 
Using the cephalic vein as a guide, the upper 
fibers of the pectoralis major are separated from 
the deltoid down to the insertion of the pectoralis 
major m the humeral groove (Figs 2 and 2a) The 
finger is passed under the tendinous insertion of 
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A frame (Figs 2 and 3) designed to be u«ed 
with the tongs while embodyingall the principles 
of the frame used by Cone and Turner, is entirely 
different in construction 
The u»e of an adjustable frame in conjunction 
with either wire or tong traction has distinct ad 
vantages, as it facilitates the reduction of the dis 
location and adds to the comfort of the patient 
The only advantage in the use of tongs is the 
simplicity and ease of their application H hen 
properly constructed and applied all the requisite 
traction force required to effect a rapid reduction 
of the dislocation can be emploved with no more 
risk of bone evuUion than w hen wires are used 

STOHUKl 

1 Three methods of reduction have been de 
scnbed, two employing tong« the other wires 

2 In one method where tongs were used by 
reason of the relatively small amount of traction 
force applied, the time required for reduction was 
extended as compared with other methods where 


the traction force was sufficient to complete re 
duction in a matter of minutes 

j The of bone evul ion has been BienlJoEed 
when too great a force is Used with tong or wire 
traction 

4 This risk is less w hen the application is at a 
point where the line of traction is tangential to the 
surface of bone at this point, 1 e , at the greatest 
convexity of the parietal bone, and progressively 
increases at all points above m the direction of the 
roidline of the v erlex 

5 The tong described has no advantage over 
wires other than ease of application and the abil 
itv to be applied at the optimum point 

6 Attention has been called to the value ol the 
frame as a means of facilitating reduction and ol 
adding comfort to the patient 

REFERENCES 

» Cove Unuuit »nd Tib\E» W O J Bone i 
Joinl Sirg 1957 19 584-001 
2 CnxncBTiELD V\ C SirieUl traction lor duloat/m 
ol the ccrv icaj spuie South Surgeon 1 933 » iy 



CHASE. THE RADICAL BREAST OPERATION 


99 



Fig 4 Pectorahs minor stripped from its envelope and 
freed to base 

principal gland groups (subclavicular, pectoral, 
and axillary) We begin the separation of this 
single layer at the apex of the axilla and above the 
vessels, of which it forms the anterior sheath 
This layer is cleared of the vessels by sharp dis- 
section and brought down en bloc, in a single sheet 
(Figs 5 and 5a) As this is done, the vessels pass- 
ing through and lying m this layer (the superior, 
alar, long and acromial thoracic vessels) are 
divided between clamps at some distance from 
the main trunk, lest the thrombus from hgation 
extend into the main vessel In this single sharp 
bloc dissection of this one layer, approximately 
90 per cent of the nodes of the breast are removed, 
the subclavicular 4 to 8, the pectoral 6 to 8, the 
axillary group 10 to 14, leaving only the subscap- 
ular group of 4 to 6 nodes The great pectoral 



Tig 5 the great pectoral fascia has been dissected 
r»i h.ms'c thus exposing !a>er 4, the scapular fascia 
and nodes 



Frg 4a Diagram showing both divisions of deep pec- 
toral fascia 

fascia, axillary and pectoral portions, is freed 
and dissected downward beyond the border of 
the latissimus dorsi where it becomes continuous 
with the fascia of the back (see also Figs 5 and 5a) 
And then layer 4, the subscapular fascia, which 
forms the floor of the axilla and contains group 4, 
the subscapular nodes Beginning above m the 
cervico-axillary passageway, w'hereitis continuous 
with the prevertebral layer of the deep cervical 



Fig S»- Diagram showing lajer 4— subscapular fascia, 
brachial nerve root exilian vessels, none of Bell (mesial) 
ana middle subscapular nen e (lateral) 


surgery, gynt cqlogi a yd obstetrics. 
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Fig * Layer t (thin skin only) has teen reflected Lajer 
1 consists of superficial fascia and pectorahs major 

the muscle and it is divided close to the bone 
grasped with a clamp and diss< cted downward 
together with its covering the superficial fascia 
its sternal insertion being divided close to the 
sternal border and the muscle freed downward to 
its basal attachment (Figs 3 and 3a) As it is 
drawn downward the structures entering its sub 
stance the external anterior thoracic artery, 
nerve and vein are divided between clamps 
This step exposes layer j composed of pec 
tombs minor and the great pectoral fascia 
axillary and thoracic portions (see also Figs 3 
and 3a) The insertion of the pectorahs minor 
Into the coracoid is exposed and an incision is 
made along its lateral borders a to 3 inches in 
length through the anterior lampJJa of the claw 
pectoral (costocoracoid) fascia The index finger 
is passed under the t< ndinous insertion and the 




muscle divided at the coracoid damped and ie 
tracted downward As jt is drawn out of its 
envelope and dissected downward the structures 
entering its substance the interna] anterior tho- 
racicartery nerve and veinaresevered anda!o"g 
its axillary border the long thoracic artery and 
vein are divided between clamps Now we have 
exposed before us in one layer the entire great 
pectoral fascia pectoral and a-xillarv portion* 
(Figs 4 and 4a; containing three of lac » our 



Fig j\ Diagram of layer 4 Stunting pectoral and 
aailfary portions of deep pectorahs fascia 
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Fig 8 The closure The incision is w ell forward (No 
scar in axilla ) 

not been handled throughout the entire course of 
the operation, must now be removed from the 
lateral flap and the outer limb of the primary 
incision is now added. It is planned and pat- 
terned (see Figs 7 and 7a) so that there is at 
least a 3 inch radial diameter from the border of 
the lesion to the skm edge. After the breast is 
cut away, the flaps are approximated A stab 
wound drain is placed in the axilla and closure is 
begun, interrupted sutures of silkworm gut being 
used (see Figs 8 and 8a), with Davey buttons 
for broad traction and to prevent cutting m, and 
a continuous suture of fine silk alternating super- 
ficial and deep stitches to evert as well as approxi- 
mate the skm edges 

There is one part of the technique of the radical 
breast operation which can not be set down in 
print or m pictures For many years, it has been 
my belief that most of our local recurrences and 
postoperative metastases are due, not to inade- 
quate and incomplete removal of all structures, so 
much as to squeezing of the breast and contact 
implantation by hand and instruments, at the 
time of the operation and by the operator. It is 
not enough that one be tumor minded The sur- 
geon must be cancer cell minded We have re- 
peatedly made stained slides of cancer cells wiped 
from the rubber gloves, the knife, the clamps, etc , 
and have demonstrated cancer cells in centrifuged 
specimens from the basins of saline and water in 



Fig 8a Diagram showing location and extent of the 
incision 

the operating room In other words, I believe 
that many of us, making a wide and thorough 
dissection, open up great areas and then con- 
taminate and implant this field with cancer cells 
Yet not one of us would think of cutting through 
an infected area of the abdominal wall, entering 
the abdominal cavity and proceeding without 
changing knife, gloves, instruments, gowns, etc 
The analogy is exact 

The technique, as described and planned, 
avoids handling the breast and is, I believe, 
systematic, thorough, and wide Yet, this is not 
enough We must use an antiseptic technique 
Pads moistened with strong antiseptic solution 
must cover the margins of the incision throughout 
the procedure and must be changed often Gloves 
must be changed after the primary incision (the 
only time the breast is handled), the second pair 
of gloves washed frequently in antiseptic solution 
during the operation The instruments, after 
being used, should not be allowed to come back 
into the field All should be discarded and re- 
boiled All basins in the operating room in these 
cases should contain an antiseptic solution and 
not saline and water, and finall)- the entire field 
should be flushed out with the antiseptic solution 
and large pads moistened with this solution 
placed in and left to cover the field while the sur- 
geon washes his gloves for the last time and com- 
pletes the closure 
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fascia and forms the posterior sheath of the axil 
lary vessels, it passes downward to cover the sub 
scapularis muscle Retracting the axillary v essels 
upward, sharp dissection is begun at the apex of 
the passagewa> behind the v essels (Figs 6 and 
6a) and is continued downward, taking with the 
fascia all of group 4 nodes Two important 
structures must be identified and preserved On 
the inner wall of the thorax lying on and supply 
ing the digitations of the serratus magnus (Figs 
6 and 6a) is the long thoracic or external respira 
tor> nerve of Bell Lying along the mesial bor 
der of the scapula easilv identified by the veins 
which accompany it is the middle or long sub- 
scapular nerve to the latissimus doisi accidental 
section of which gives the characteristic angel 
wing deformity The subscapularis fascia freed 




from these two structures is brought downward 
in one piece and dissected out well beyond the 
latissimus border (Figs 6 and 6a) All the struc 
lures which have been dissected free including 
the pectoralis major covered by the superficial 
fascia, the pectoralis minor together with the 
great pectoral fascia, axillary and pectoral por 
tions and the subscapularis fascia are removed 
at their basal attachment well beyond the latissi 
mus border 

As the pectoralis major is freed and removed 
its attachment to the fascia is cut away well down 
into the epigastric triangle and the fascia of 
this region is removed The breast which has 
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Fig 1 Incisions for biiatera! ligation of hypogastric 
arteries 

Statistics referable to hemorrhage as a cause of 
death in uterine carcinoma are meager in analyses 
of large series of cases In a mortality study of 
1,117 patients with uterine carcinoma treated at 
the Mayo Clinic, Fncke states that many patients 
die from hemorrhage due to erosion of large pelvic 
vessels, but gives no figures Faerber, in a stud.y 
of 150 autopsy records of uterine cancer reports 
3 deaths from hemorrhage, while Pearson review- 
ing 57 consecutive autopsied cases of carcinoma 
of the cervix found hemorrhage to be the cause of 
death in 5 or 9 per cent of the cases Of 1 1 deaths 
occurring from 3 to 53 days after treatment m a 
series of 373 cases, Pitts and Waterman ascribe 
2 of the 1 1 (18 per cent) to hemorrhage The pitiful 
fear experienced by these unfortunate women who 
have had the maximum of radiation therapy and 
who have repeated hemorrhages warrants a pal- 
liative procedure for the control of this symptom 

ANATOMY 

The hypogastric artery supplies the walls and 
viscera of the pelvis, the buttock, the generative 
organs, and the medial aspect of the thigh It 
arises at the bifurcation of the common iliac 
artery opposite the lumbosacral junction and 
passing downward to the upper margin of the 
greater sciatic foramen, divides into two large 
branches, an anterior and a posterior The 
branches of the anterior trunk are superior vesi- 
cal, middle vesical, inferior vesical, middle hemor- 
rhoidal, obturator, internal pudendal, inferior 
gluteal, uterine, and vaginal arteries The postenor 


External Oblique 
aponeurosis 



Internal Oblique 
/ Tr&nsversahs 
pet itoneum 
rPsoas muscle 
•Gemto- femoral 

s 

^-Ureter 
j - Ext iliac artcrq 
j— Ini iliac vein 
, — hit iliac arleril 
(healed) 


» IT- Rectum. 

—Uterus 

V 


Unnarij bladder 


Fig 2 Surgical relationship of extrapentoneal struc- 
tures, as found at operation 

trunk branches are - iliolumbar, lateral sacral, and 
superior gluteal arteries The collateral circulation 
after ligation of the hypogastric artery is ade- 
quate (see Gray’s Anatomy) so that no injury is 
done to other pelvic structures while circulation 
to the uterus is decreased to stop hemorrhage from 
the carcinomatous area 

SURGICAL TECHNIQUE— EXTRAPERITONEAL ROUTE 

The anesthesia is ethylene or nitrous oxide 
The operative field is prepared as for an inguinal 
hernia An incision is made about 1 to 2 centi- 
meters above Poupart’s ligament, beginning near 
the external inguinal ring and continuing upward 
and outward parallel with the ligament to the 
anterior superior iliac spine (Fig 1) It may be pro- 
longed upward as far as necessary m the cleavage 
line of the external oblique As the incision is 
deepened the structures encountered are skm and 
superficial fascia, external oblique aponeurosis, 
internal oblique aponeurosis (care being taken to 
avoid the iliohypogastric and llio-inguinal nerves 
between the internal oblique and transversahs), 
transversalis muscle, and fascia The peritoneum 
is gently pushed mesiallj and upward until the 
external iliac artery is exposed. This is followed 
upw ard to the common iliac artery at its bifurca- 
tion The mesial member at this bifurcation 
is identified as the hypogastric artery (designa- 



HEMORRHAGE FROM CARCINOMA OF THE CERVIX 

Control by Euraperitoneal Ligation of the Hjpogastnc Arteries 

MICHAEL L LhAENTHAL MD, FACS ABRAHAM F LASH Ph D MD FACS and 
ABRAHAM GROSSMAN M D , Chicago Illinois 


T HE bilateral ligation of the hvpogastnc 
arteries (interna! iliac) is a simple pro- 
cedure and deserves a place as a palli 
ative operation for the treatment of 
uncontrollable hemorrhage from advanced caret 
noma of the uterine cervix When it is performed 
by the extraperitoneal route it carries no mortal 
it> and does not jeopardize the nutrition of the 
other pelvic structures, uch as the bladder or rec 
turn rhe European literature contains numerous 
reports of cases m which this operation was per 
formed, but in our investigation we could find no 
senes of such cases reported from any American 
clinic Because of this and because of the sun 
plidty of the operation and its effectiveness in 
controlling exsanguinating utenne hemorrhage, 
this report is presented 

As early as 1629 Johann Mays had advised the 
attack of tumors by ligation of their blood supply 
Harvey (1651) observed a regression in the size 
of tumors following ligation of their blood supplv 
Baumgartner, m 1888 was the first to employ bi 
lateral hvpogastnc artery ligation for inoperable 
carcinoma of the utcru. His patient lived two 
y ears after the operation Pry or in 1897 and Kromg 
m 1902 performed transpentoneal hvpogastnc ar 
tery ligation for inoperable cancer of the cervix As 
tenades {1924) collected 42 cases (including 1 of 
his own) of sev ere hemorrhage from inoperable car 
cinoma of the uterus treated by transpentoneal 
hypogastric ligation The results were perfect in 17 
cases good in 15 mediocre in 5 In his own case 
there was a cessation of hemorrhage and pain 
regression of the tumor and a 14 month survival 
In 30 per cent of the cases the fetid discharge de 
creased markedly Orthner \n 1923 desenbed a 
technique for the extra peritoneal ligation ol the 
hypogastric artenes which he considered ideal for 
hemorrhage and fetid discharges in adv anced can 
cer of the cervix Hartungs experience in 23 
cases published in 1931 further demonstrated 
the absence of mortality and of impairment of 
function of any of the pelvic organs He recoin 
mended the procedure (x) as a preliminary step 
From the Department ot Cyneeology ot the Michael Re«e 
Hospital Chicago IUir 


to the W ertheim operation to allow for a more 
radical removal of tissue with less hemorrhage, 
(2) following exploratorv laparotomy when inop- 
erable carcinoma of the cervix was found and (3) 
as an extraperitoneal operation for severe hemor 
rhage In 1933 Haupt reported a large series of 
67 cases In all but a few of these cases the bleed 
mg was controlled In 7 cases in which bleeding 
continued he ligated the ovarian artenes through 
the same extraperitoneal approach and achieved 
control of the bleeding In 3 additional cases he 
ligated the round ligaments also again extra 
pentoneallv Iubas m 1933 reported 14 cases of 
inoperable cancer of the cervix tn which this op 
eratton was performed and followed by x ray 
therapy He had the impression that tn some of 
the cases the tumor diminished in size Frciromolt, 
in 1934 employed the mtrapentoneal ligation 
method to control hemorrhage in 3 cases of ad 
vanced carcinoma of the cervix The author 
does not record any follow up made in the«e 
cases 

In the American literature reports are few and 
we have found no mention of hvpogastnc artery 
ligation for uterine hemorrhage bv the extra per 
Uoneal route Masxart in 1920 recommended 
the ligation of the hypogastric arteries during the 
abdominal operation for cancer of the cervix or 
corpus ulen In a report published in iW 
Taylor and Peightal mention 1 case tn which 
cautery of the primary lesion and ligation of both 
hypogastric artenes was done with no evidence of 
the grow th 4 y ears later They did not indicatt 
whether the ligation was transpentoneal or extra 
peritoneal Pitts and Waterman mention 1 case 
m which the utenne vessels were ligated because 
of hemorrhage 

Unilateral ligation of the bypogastnc artery has 
been done for gluteal aneurism According to 
Haggard the first ligation of this vessel for this 
condition by the extraperitoneal route was per 
formed by Stephens 0/ \ era Cruz in 1812 
Haggard reported a case of enormous gluteal 
aneurism successfully treated by such a procedure 
and quoted Kortigsberg who had collected 45 
cases up to 1907 
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BRACHIORADIALIS MUSCLE TRANSPOSITION FOR 
TRICEPS WEAKNESS 


F. R OBER, M D , F A C S , and J S 

W EAKNESS or paralysis of the tri- 
ceps muscle often occurs as the re- 
sult of anterior poliomyelitis. Such 
weakness has been considered to be 
of little practical importance as gravity can be 
made passively to extend the elbow in most of 
the positions which the arm assumes However, 
certain functions of the arm can be performed 
only if there is fair or better power in the triceps. 
For instance, a good triceps is necessary to lock 
the elbow in extension when crutches are used 
Again if the hand is to be placed on top of the 
head when the patient is erect, sufficient power 
m the triceps must be present to extend the elbow 
against gravity. Thrusting and pushing motions 
with the forearm and hand likewise require triceps 
power This operation has been devised to per- 
mit the brachioradialis to substitute for a weak- 
ened or paralyzed triceps 

INDICATIONS 

The brachioradialis muscle should be of at 
least fair power The best results are obtained if 
it is good or normal If there is insufficient power 
in the brachioradialis, the extensor carpi radialis 
longus may be used to strengthen the transplanted 
brachioradialis muscle 

The operation consists in mobilizing the brachio- 
radialis muscle and transposing it from the 
lateral to the posterolateral aspect of the forearm 
and posterior to the lateral condyle of the hu- 
merus 

TECHNIQUE 

The arm is placed on an arm board, the patient 
lying supine No tourniquet is necessary. The 
skin incision begins on the posterolateral aspect 
of the humerus 3 or 4 inches above the lateral 
epicondyle and extends downward just posterior 
to the epicondyle ending about 4 inches below the 
radial head on the lateral aspect of the forearm. 


BARR, M D , Boston, Massachusetts 

The skin and subcutaneous tissues are mobilized 
by subfascial dissection until the triceps tendon 
and olecranon are exposed. The anterior margin 
of the brachioradialis muscle is then carefully de- 
fined and the dissection carried beneath it from 
the lateral epicondyle downward and upward 
until its nerve and blood supply from the radial 
nerve and artery are well defined 

The origin of the muscle from the superior two- 
thirds of the lateral epicondylar ridge of the hu- 
merus is defined but not divided. It is difficult 
to identify a cleavage plane between the brachio- 
radialis and the underlying extensor carpi radialis 
longus and in some cases the origin of the latter 
muscle from the lateral epicondyle and lower one- 
third of the epicondylar ridge may be divided and 
moved posteriorly along with the brachioradialis 
muscle 

The freed anterior margin of the brachio- 
radiahs muscle is then rolled laterally and pos- 
teriorly and is sutured to the fascia and peri- 
osteum along the subcutaneous edge of the ulna 
and olecranon and to the triceps tendon. The 
subcutaneous tissues and skin are then closed m 
the usual fashion, fine interrupted silk being used 
throughout the whole operation. The arm is im- 
mobilized in full extension and supination with 
a light plaster splint and an elastic bandage 
Exercises may be started about 10 days after 
operation and should be continued as long as the 
ability to extend the arm increases 

There are a few points in the operative tech- 
nique which should be noted Care should be 
taken not to injure the dorsal antibrachial cutane- 
ous nerve as the skin incision is made The dis- 
section beneath the anterior border of the brachio- 
radialis muscle must be done carefully so as to 
avoid any possible injury' to the recurrent radial 
artery and to the muscular branches of the radial 
nerve 
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ted as the interna! iliac in the old terminology) 
(Fig i) It is gentlj freed from the surrounding 
areolar tissue An aneurism needle is passed around 
it near its origin and a double No 2 chromic cat 
gut Jigature js pJaced snugly About 2 centimeters 
distal!} to this ligature a second similar one is 
passed and lied The structures are allowed to 
fall back into place, the fascial aponeuroses are 
united with a few interrupted plain catgut (No 2) 
sutures, and the skin is dosed with interrupted 
si’k sutures \ similar operation is earned out on 
the opposite side The diagram illustrates the 
surgical relationship of the extraperitoneal struc 
tures as observed at the operation 

There were 5 patients in whom bilateral extra 
peritoneal ligation of the hypogastric arteries was 
performed for severe hemorrhage following maxi 
mum radiation therapy for carcinoma of the 
cervix The details of these case reports are given 
ID Table I A few minor complications were ex 
penenced during the opera fne procedure in sev- 
eral instances In 1 case the internal iliac vein 
was punctured and had to be ligated m 2 cases 
metastatic glands were encountered along the 
large ves'ds, but these could be easily dis 
placed to permit exposure of the hypogastric 
artery scuwapv 

1 The literature on extraperitoneal ligation of 
both hypag 35 ^ 10 arteries for hemorrhage from 
carcinoma of the cervix is reviewed 

2 No harmful changes occur in the bladder or 
rectum following extraperitoneal hvpogastnc ar 
ter> ligation, because of the collateral circulation 


3 This simple operation is followed by no 
primary mortality and is of value as a palliative 
measure, or as the only procedure for uncontrol 
lable hemorrhage from cervical carcinoma 
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BRACHIORADIALIS MUSCLE TRANSPOSITION FOR 
TRICEPS WEAKNESS 

F R OBER, M D , F A C S , and J S BARR, M D , Boston, Massachusetts 


W EAKNESS or paralysis of the tri- 
ceps muscle often occurs as the re- 
sult of anterior poliomyelitis. Such 
weakness has been considered to be 
of little practical importance as gravity can be 
made passively to extend the elbow in most of 
the positions which the arm assumes However, 
certain functions of the arm can be performed 
only if there is fair or better power in the triceps 
For instance, a good triceps is necessary to lock 
the elbow in extension when crutches are used 
Again if the hand is to be placed on top of the 
head when the patient is erect, sufficient power 
in the triceps must be present to extend the elbow 
against gravity Thrusting and pushing motions 
with the forearm and hand likewise require triceps 
power. This operation has been devised to per- 
mit the brachioradiahs to substitute for a weak- 
ened or paralyzed triceps. 

INDICATIONS 

The brachioradiahs muscle should be of at 
least fair power The best results are obtained if 
it is good or normal If there is insufficient power 
in the brachioradiahs, the extensor carpi radialis 
longus may be used to strengthen the transplanted 
brachioradiahs muscle 

The operation consists m mobilizing the brachio- 
radiahs muscle and transposing it from the 
lateral to the posterolateral aspect of the forearm 
and posterior to the lateral condyle of the hu- 
merus 

TECHNIQUE 

The arm is placed on an arm board, the patient 
lying supine No tourniquet is necessary The 
skin incision begins on the posterolateral aspect 
of the humerus 3 or 4 inches above the lateral 
cpicondyle and extends downward just posterior 
to the cpicondyle ending about 4 inches below the 
radial head on the lateral aspect of the forearm 


The skin and subcutaneous tissues are mobilized 
by subfascial dissection until the triceps tendon 
and olecranon are exposed The anterior margin 
of the brachioradiahs muscle is then carefully de- 
fined and the dissection carried beneath it from 
the lateral epicondyle downward and upward 
until its nerve and blood supply from the radial 
nerve and artery are well defined 

The origin of the muscle from the superior two- 
thirds of the lateral epicondylar ridge of the hu- 
merus is defined but not divided It is difficult 
to identify a cleavage plane between the brachio- 
radiahs and the underlying extensor carpi radialis 
longus and in some cases the origin of the latter 
muscle from the lateral epicondyle and lower one- 
third of the epicondylar ridge may be divided and 
moved posteriorly along with the brachioradiahs 
muscle. 

The freed anterior margin of the brachio- 
radiahs muscle is then rolled laterally and pos- 
teriorly and is sutured to the fascia and peri- 
osteum along the subcutaneous edge of the ulna 
and olecranon and to the triceps tendon. The 
subcutaneous tissues and skin are then closed in 
the usual fashion, fine interrupted silk being used 
throughout the whole operation The arm is im- 
mobilized in full extension and supination with 
a light plaster splint and an elastic bandage 
Exercises may be started about 10 days after 
operation and should be continued as long as the 
ability to extend the arm increases 
There are a few- points in the operative tech- 
nique which should be noted Care should be 
taken not to injure the dorsal antibrachial cutane- 
ous nerve as the skin incision is made The dis- 
section beneath the anterior border of the brachio- 
radiahs muscle must be done carefull}' so as to 
avoid any possible injury to the recurrent radial 
artery and to the muscular branches of the radial 
nerve 
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Duchenne states that the brachioradiahs mus- 
cle flexes the elbow and also tends to bring the 
forearm into the midposition from either full 
pronation or full supination. Beevor and Wright 
state that its only function is flexion of the elbow. 
However, if the elbow is in full extension and the 
fingers forcibly flexed as in the act of supporting 
the body weight by the hands on crutches the 
brachioradiahs muscle will be found to be m con- 
traction Its function is probably that of stabiliz- 
ing the lateral aspect of the elbow joint and assist- 
ing in locking the elbow in extension when the 
arm is m this position Muscle re-education after 
posterior transposition of the brachioradiahs mus- 
cle has proved to be quite easy m all the cases 

operated upon 

* 1 RESULTS 

The first operation was done January 19, 1934, 
and 4 more patients have been operated upon 
since that time One of them had bilateral opera- 
tions The extensor power in the elbow has im- 
proved so that it can be held extended against 
gravity m each of the 6 arms operated upon The 
patients have been well satisfied with the im- 
provement obtained even though the power is not 
that of a normal triceps 

CASE REPORT 

VP d w hite girl age 20 years, had a severe attack of in- 
fantile paralysis in December, 1530 All four extremities 
as w ell as the trunk v. ere involved In spite of prolonged 
bed rest w ith appropriate splinting and physiotherapy over 
nearly a 2 year period, a severe bilateral hip flexion de- 
formity and scoliosis developed A right erector spime 
transplant (3) and a left Yount fasciotomy were done 
October 22, 1932, following which the patient was able to 
walk with great difficulty with two long braces, crutches, 
and a corset The flexion deformity of the left hip recurred 
and was corrected by a Sautter fasciotomy November 30, 
1934 A month later a spine fusion from the sacrum to the 
twelfth dorsal vertebra; inclusive was done Following 
these procedures the patient’s chief difficulty m walking lay 
in her lack of triceps power She was unable to thrust 
down on her crutches and used “triceps bands” on the 
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crutches to keep her elbow s locked m extension On No- 
vember 20, 1936, the right brachioradiahs muscle was trans- 
posed after the technique described and 2 weeks later a 
similar operation was performed on the left arm Con- 
valescence was uneventful She gained rapidly m extensor 
power of the elbows She was last seen m August, 1937 
At that time she walked with much more facility than at 
any previous time She had discarded the triceps bands 
from the crutches and vv as able to extend her elbow s against 
gravity and some resistance whereas before the operation 
the triceps were rated poor bilaterally (Fig 3), 
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RETROPERITONEAL PARARENAL OSTEOMA 

HERMAN L KRETSCHMER HD.FACS, Chicago, Illinois 


R etroperitoneal tumors are reia 

U\ely uncommon m comparison with 
tumors occurring in other parts o! the 
bod> Articles dealing with this sub- 
ject are generally concerned with the reporting 
ol a single case, although in a few instances the 
author has been able to record more than one case 
This type of article is the exception 
Goebel reported 3 cases of retroperitoneal tu 
mors and presented a \er) exhaustive review of 
the literature He u as able to collect a total of roi 
cases More recently Schmid tabulated a senes 
of 267 cases In all these tabulation*, no case was 
found similar to the case J am about to report 
The finding of a retropen toneal pararenal tumor 
composed of bone is an extremely unique expen 
ence and stimulates interest in the possible method 
of its origin 

CASE REPORT 

Mrs IV 6} years of age referred by the late Dr Donald 
P Abbott Pauent first entered the Presbyterian Hospital 
on December 13 igry Last admission wason February 23 
1934 Between these two periods she had twelve other 
admissions During this time she wss treated for spastic 
andfermentativecolitis diverticulitis andchrowcdivertic 
ulosis of the colon There were no symptoms referable to 
the urinary tract at any time during the g years she was 
under observation 

A routine roentgen ray examination of the urinary tract 
was made at the time of the first admission to the hospital 
This showed a very dense shadow sharply defined slightly 
nodular in outline approximately oval in shape and meas 
uring jyi centimeters in its longest diameter and j centi 
meters in its widest This shadow was in the upper part of 
the left side of the abdomen at the level of the first and 
secood lumbar vertebra; with its long axis perpendicular 
to the spine its outer tip overlying the elev en th and twelfth 
ribs The mesial margin of this density lay j millimeters 
from the tip of the left transverse process of the first lumbar 
vtr'tbra (Fig 1) On lateral view this shadow overlies the 
body of the second lumbar vertebra— covering the posterior 
t j o- thirds of this vertebra and spinal canal backward to 
the base of the spinous process In this projection this 
shadow measured S by sh centimeters (Fig 2) 

During the g years that she was under observation re 
peattd blood VV a sermaiui tests were all negative and 
ssvt at basal metabolic rate determinations were always 
within normal touts Manv urinary examinations were 
made on each of her fourteen admissions to the hospital 

and they were all negative 

Table I gives the various blood chemistry examinations 
A cystoscopic examination was done on May 14 1927 
The bladder was normal the ureters were cathetenxed 
From the Presbyterian Hospital, Chicago gli»r 
Kes d at the annual meeting of the \Wem Sure* 
he d in I-d'anapotis Indi—* 
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without difficulty or obstruction He wines from thenght 
and left kidneys, as well as from the bladder were free of 
pus negative with Grams starn stenle on culture Smelts 
for tubercle bacilli were negative as were guinea pig wocu 
Lilians for evidence of tuberculosis. Subsequent enumm 
tions for tubercle bacilli were also negative 
A set of retrograde py elograms n ere rnade and they ant 
normal A shift film with s shadow graph catheter in pate 
was made and this showed that the large shadow main 
tamed the same relationship to the tip of the left ureteral 
catheter before and alter the shift. 

Several sets of intravenous pydograms were made at 
various times during her stay in the hospital and they 
were all negative ard gave ro additional information 
Because of the fact that there wrere no symptoms referable 
to this shadow the negative character or the urological 
findings and because the shadow was found on routine 
examination and did not increase in site over a penod cd 
9 years operation was not advised 
The problem of determining the actual location and 
nature of the shadow producing body proved interesting 
and difficult the location of the shadow was readily deter 
mined but its nature was not The conclusion was reached 
that the shadow was not due to a stone to the kidney but 
that it wasextrarena! and that it lay in or practically in 
the same body plane as the kidney and that it was either 
attached to or was just below the iowerpole of the kidney 
The conclusion was based on the following facts (1) In 
a shift film made w ith a catheter in the ureter there was no 
change in the relationship between the catheter and the 
shadow (2) in shift films made with both retrograde is 
well as intravenous pyelograms there was no change in the 
relationship between the shadow and the pyelograms 
(3) a lateral film showed the shadow over the spine 
The possibility of calcification in a cyst attached to the 
lower pole of the kidney was given due consideration— this 
was excluded because of the very dense nature of the 
shadow 

The patient a last admission to the hospital wxs on Feb- 
ruary 23 1934 at which time a diagnosis of acute ai'« 
ticuhtis was made A colostomy was performed by Dr 
Vernon C David on March 14 1934 The patient died v 
days later on March 20 1934 
The autopsy was performed by Dr Carl Apfelbadi ana 
the anatomical diagnosis was diverticulitis of the sigmoid 
portion of the colon partial obstruction of the colon Spon 
taneous rupture of two diverticula acute fibnnopunuert 
peritonitis thrombophlebitis of the inferior merentenc 
vein slight jaundice recent colostomy acute retrogressive 
changes ol the myocardium liver and kidneys cbwv 
cloudy swelling erosion of the lining of the esophagus ty 
vomit us aspirated vomitus in the bronchial tree extensive 
hemorrhages of the lungs diminution of lipoid materia' of 
the adrenal lortices generalized arteriosclerosis calcined 
left perirenal mass (osteoma) cystitis cystica varicose 
veins of the lining of the urinary bladder adenomas of the 
liver redundant transverse portion of the colon partially 
obliterated left internal iliac vein chronic indurative 
aortic endocarditis 

Cress des'nptwn At the level of the upper pole of the 
left kidney and between the kidney and the spuie inferior 
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Fig 1 Anteroposterior view Show mg the presence of a 
large dense shadow opposite the first and second lumbar 
vertebra; 


to the adrenal gland, there is a hard, oval mass with maxi- 
mum length of 6 5 centimeters and a maximum width of 4 8 
centimeters (Fig 3) There is a fibrous capsule less than r 
millimeter thick attached to the underlying bone This cap- 
sule is embedded in the surrounding perirenal adipose tissue 
The only connection between the mass and the vascular 
system is through a minute vein about 1 millimeter in 
diameter that extends to the renal vein, and there are no 
attachments between this mass and any of the surround- 
ing structures The surface is irregularly nodular The 
mass is split through its largest plane (Fig 4) The inferior 
two-thirds are composed of uniform grayish brown bone, 
m which there are only a few red regions representing small 
blood vessels \t the superior end of the mass there is also 
bone, but this contains many more minute spaces of reddish- 
brow n tissue resembling marrow The compact portion of 
the mass cuts with great resistance, being firmer than the 
compact bone elsewhere in the body "the mass weighs 
105 grams 

[Itstolosy In sections through the inferior portion of the 
bony mass there are only occasional cancellous portions 
The remainder is made up of compact bone with fairlj well 
formed Haxersian canals The bony structure is mature 

In asection through the superior portion there are a num 
her of spaces in which there is myeloid tissue with a few 
islands of granulopoiesis and cry thropoiesis (Tig b) 

The finding of a retroperitoneal pararenal oste- 
oma naturally arouses our interest m the question 



Fig 2 Lateral view The shadow covers the posterior 
two-thirds of the second lumbar vertebra and extends pos- 
teriorly to the base of the spinous process 


of its possible method of origin When considering 
the origin of this tumor, it is necessary to make 
a sharp differentiation between pure osteoma and 
cases of retroperitoneal pararenal new-growths, in 
which bone formation has been found 

A case belonging to this latter category was 
recently reported by Hansmann and Budd (4) 
One of their cases showed extensive bone forma- 
tion in a tumor, the structure of which resembled 
the adrenal gland 

In my case, tumor was composed only of one 
kind of tissue, namely, bone 

Ewing observes that in dealing with a circum- 
scribed overgrowth of bone “the distinctions be- 
tween inflammatory and neoplastic hyperplasia 
of the tissue are often so obscure that it has never 
been possible to define exactly the limits of oste- 
oma True progressive neoplasms which adhere to 
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RETROPERITONEAL PARARENAL OSTEOMA 

HERMAN L KRETSCHMER, MD FACS Chmgo, lltaois 
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ETROPERITONEAL tumors are reja without difficulty or obstruction Theimnesfromthenght 
Uvely uncommon m comparison with aritl ,efl kdneys « well » s f rom tfcebbdder were lm of 


lect are JStnfSSZ thlS Sub - 

)CCt are generally concerned with the reporting Hons for tubercle bacilli were also negatin 


of a single case, although in a few instances the 
author has been able to record more than one case 
This type of article is the exception 
Goebel reported 3 cases of retroperitoneal tu 
mors and presented a \er> exhaustive review of 
the literature He was able to collect a total of ror 
cases More recently Schmid tabulated a senes 
of 267 cases In all these tabulations, no case nas 
found similar to the case I am about to report 


A set of retrograde pyelograms were made and they ewe 
normal A shift him uith a shadowgraph catheter in place 
was made and this showed that the huge shadow mam 
tamed the same relationship to the tip of the left ureteral 
catheter before and after the shift. 

Several sets of intravenous pyelograms were nude at 
vanous tunes during her stay in the hospital, and they 
were alt negative and gave no additional information 
Because of the fi-'t that there were no symptoms referable 
to this shadow the negative character of the urological 
findings and because the shadow was found 01 


The finding of a retroperitoneal pararenal tumor eianuasll0a and d,d not in “ fa ” 10 51 




ence and simulates interest in the possible method nature of the shaded proKg £dy proved “Terrsting 

Ot its origin and difficult the location of the shadow was readily deter 

CASE REPORT rained but its nature was not The conclusion was reached 

». ,, , . , .... _ „ mat the shadow was not due to* stone in the kidney but 

p 6jy««ofa«<i/rferred by the late Dr Donald that it was extra renal and that itlarui or practically “> 

” Abbott Patient first entered the Presbyterian Hospital the same body plane as the kidney and th.it it was either 
on December 13 rgij Last admission was on February *j attached to, or was just below the lower pole of the kidney 
•9J4 Between these two periods she had twelve other The conclusion was based on the following facts (i)u 


. - itis diverticulitis andchromcdivertic change id the relationship between the catheter and the 

■Josis of the colon There were no symptoms referable to shadow (t) i„ shift films made with both retrograde n 
the unnary tract at any time during the 9 years she was weUasmtravenouspyelograms there was no chance in the 
under observation relationship between the shadow and the pyelograms 

A routine roentgen ray examination of the unnary tract (j) a lateral film showed the shadow over the spine 
was made at the time of the first admission to the hospital The possibility of calcification m a cyst attached to the 
This showed a very dense shadow sharply defined slightly lower pole of the kidney was given due consideration-lba 
nnrfoiirm outline approximately oval in shape and meas was excluded because of the very dense nature of the 


nodular 

unng 7K centimeters’ in its longest diameter and $ eenti 
meters in its widest This shadow was in the upper part of 


the left side of the abdomen at the level of the first and ruary ay jgj 4 


shadow 

The patient s last admission to the hospital w. 
iarv ji mi. . t which time a diagnosis of ac 


.n Feb- 


second lumbar vertebr* with us long axis perpendicular ticuhtis was made A colostomy was performed by Dr 
to the spine its outer tip overlying the elev enthand twelfth Vernon C David on March 14 rojx. The patient died 6 
nbs The mesial margin of this density lay 3 millimeters days later on March 10 rotj 


The autopsy was performed by Dr Carl Aplelbacb ltd 
the anatomical diagnosis was diverticulitis of the sigmoid 


two- thirds of this vertebra and spinal canal bacL . 
the base of the spinous process. In this projection this 
shadow measured $ by s'A centimeter* (fig 1) 

During the 0 years that she was under observation re 


portion of the colon partial obstruction of thecolon spo" 
taneous rupture of two diverticula, acute fibnnopurulert 
peritonitis thrombophlebitis of the inferior me«enteiw 
vein slight jaundice recent colostomy acute retrogress * 
changes of the myocardium liver and kidney- chiefly 


peated blood Wassermann tests were all negative and cloudy swelling erosion of the lining of the esophagus by 


several basal metabolic rate determinations were always 
within normal limit* Many urinary examinations were 
made on each of her fourteen admissions to the hospital 
and they were all negative 

Table I gives the various blood chemistry examinations 
A cystoscopsc examination was done on May 14 1917* 
The bladder was normal the ureters 
From the Presbyterian Hospital Chicago IUmo» 

Rod at the jnnuil meeting of the » esl c ""“ *■ 
held Sn Indianapolis Indiana, December 


e calhetemed 


vonutus aspirated vomitus m the bronchial tree extensive 
hemorrhages of the lungs diminution of lipoid material o> 
the adrenal cortices generalized arteriosclerosis calcific® 
left penrenaf mass (osteoma) cystitis cystica varicose 
°f the lining of the urinary bladder adenomas of the 
portion of the colon partial# 
1 chronic indurati'* 


m Surgical Association 


liver redundant ti— 
obliterated left internal iliac v 
aortic endocarditis 
Crost 4 tsct,ptu > h At the lev*] of the upper pole of the 
left kidney and between the kidney and the spine inferior 
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Fig 5 A photomicrograph of a section through the Fig 6 photomicrograph of superior end of osteoma, 
inferior two-thirds of the osteoma, shoeing mature, com- showing irregular trabecula! and marrow spaces containing 
pact bone sparse numbers of granulocytes and erythrocytes 


duemg bone (3) The third theory, making use of 
the doctrine of metaplasia, holds that any cell 
may, within certain tentative conditions, change 
its morphological features and become physically 
and perhaps chemically similar to other cells 
arising from the same general layer 
Woolley feels that, of these theories, that of 
metaplasia is the outstanding one He says that 
of the doctnne which “postulates embryonic rests 
there is no proof, save perhaps m rarest instances 
and in teratomas There is no evidence that such 
remains play any part in the production of hetero- 
plastic bone in any of the usual cases ” He adds 
“that it seems to us that the logical explanation of 
practically all osseous heteroplasia can be found 
m the doctnne of metaplasia “Metaplasia, it 
seems, being a physiological process of the widest 
possible application, must be also a process occur- 
ring under pathological conditions The tissues of 
the body are formed by gradually changing steps 
that appear in response to physical and chemical 
conditions There is no intrinsic embryological 
difference between the cells which are to form 
fibrous tissues and those which are to form bone 
The variations which arise are the results of 
physical and chemical difference in the environ- 
ment of the cells which make it necessary that 
different structures he produced, and of the two 
orders of en\ tronmental factors, the chemical is 
more important 

The author continues that it is not known how 
the necessan chemical conditions fax onng osseous 
metaplasia are brought about He saxs that E R 


LeCount suggested that the presence of free blood 
plays a part in an unknown xx-ay, an interesting 
fact here being that heteroplastic bone is most 
frequentl}' associated xvith trauma and xxuth in- 
flammatory changes xxhich are in turn associated 
xvith hemorrhage Woolley suggests that it is pos- 
sible that the presence of red blood cells x\ hidi are 
colloids of a certain concentration and composi- 
tion furnish the proper physicochemical basis for 
deposition of salts in such concentrations that 
mesoblastic cells during the growth associated 
with organization are impelled in the direction of 
bone formation rather than toxvard fibrous tissue 
production 


Mallory notes that the occurrence m soft tissues 
of tumor, that is, masses containing bone and 
cartilage, has been recognized since the tune of 
Rokitansky The origin of such tumors has been 
the subject of a great deal of study, and Mallory 
stales that the following three theories appear to 
be xxorthx of consideration- (1) The neoplastic 
ougiii of these tumors Mallory feels should be dis- 
carded except in certain franklv malignant cases 
(2) Origin from periosteum, Mallory saxs, max he 
used to explain certain types of ossification of 'ten- 
dons, usually described as spur formation and 
periosteal displacement may explain the so called 
m > ° sitls ossificans This origin, how ever, does not 
apply generally (3) Metaplasia The origin bv 
metaplasia from fibrous connective tissue was 
first suggested by Virchow Mallory notes that 
' irehow be hcved that all bone and cartilage- 
both normal and abnormal-arose In metaplasia 



no 
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Fir 3 Showing the kidney at the left and the bony 
tumoral the right 

Virchow s criteria and in which bone is the essen 
tial and not the secondary or accidental product 
are not common but chronic processes which 
result in bone formation from trauma inflamma 
tion, and disturbance of nutrition are numerous 
•(Ewing adds that even in cases in which the 
neoplastic qualities are least prominent (such as 
bone formation in necrotic tissue in the brain, eye, 
kidney or aorta in the floors of ulcer in the 
Course of syphilis or tuberculosis), in the size of the 
resulting bony mass, the long duration of the 
process and its eventual independence of Ike 
original exciting factor occasionally there is re 
vealed definite neoplastic characteristics 
According to Living histological studi fails as 
a rule, to distinguish simple hyperplastic over 
growth of bone from true osteomas 

When the growth of bone is located in tissue 
other than bone it is termed heteroplastic 
HETkROPtASne BONE FORMATION 
Ew mg states that in heteroplastic bone forma 
tion the process begins either in a cartilaginous or 
a fibrous matrix The cartilage becomes more 
vascular and ossification occurs about the small 
vessels through the activity of the osteoblasts 
In connective tissue the stroma becomes hyaline, 
calcification occurs under the influence of the 
osteoblasts with the appearance of osteoid and 
finally osseous tissue Here one must conclude 



remaining compact portion 

that the process is metaplastic the fibroblasts 
acquiring the function of osteoblasts ’ 

Ewing lists the following as factors which may 
be regarded as tending to call forth osteoblastic 
properties in fibroblasts 

1 Proximity to bone (Certain authors assume 
that bone formation always results from o teo- 
blasts which have wandered out from the pen 
osteum ) Twang notes that this theory finds a 
certain support in myositis ossificans in which 
disease the process begins in the periosteum 

2 Presence of calcified deposits These figure in 
many instances of ossification of necrotic tissue 

3 In active productive inflammation utlh or 
gain at ion of dead tissue and blood clot 

4 1 special predisposition to calcification and 
ossification possibly connected with a disturbance 
of calcium metabolism must be assumed to exist 
in such cases as reticulated osteoma of the lung 

fVoolley states that there are three hypotheses 
to account for heteroplastic bone formation (t) 
The occurrence of embry omc rests of osteogenic 
tissue misplaced during development which in 
later years under stimulus of changed physiolog 
ical conditions commence to grow and to pro- 
duce bone (a) A second theory postulates the 
transference of osteoblastic cells by way of the 
blood stream so that they arrive in unusual situa 
tions where they lodge (embolism) and grow pro- 
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embryonal structure Such tumors are found both 
within and without the adult genito-urinary 
organs.’ - 

In a recent communication, Hansmann (5) 
again emphasizes the fact that spontaneous new- 
growths of bone, without evidence of previous 
injury to the surrounding tissue, occur in the 
pleura, the meninges, and in the retroperitoneal 
region He says they attain a considerable size 
and considers them true neoplasm He regards 
them as tumors of mesenchymal tissue that have 
taken on the function of bone formation without 
any obvious stimulus for their so doing, and he 
considers bone formation quite within the potency 


113 

of mesenchymal cells and does not consider 
them metaplastic 
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from fibroblastic elements Virchow regarded 
osteoblasts and chondroblasts as modified fibro 
blasts This doctnne of metaplasia m regard to 
bone and cartilage formation has been cham 
pioned by Lenche and Policard to the extent that 
they regard osteosarcomas merely as fibrosar 
comas, passively ossified by the local Condition of 
their environment 

Mallory summarizes his on n opinion as follows 
“Not only does metaplasia offer a simple and 
satisfactory explanation for the ossification of 
muscles tendons, and ligaments, but it appears 
to be the only possible explanation of the man> 
other types of heterotrophic bone formation con 
stantly met by the pathologist, such as ossifica 
tion of arteries heart \ alves pericardium and 
pleura, of obsolete tuberculous foci or of the 
falx cerebri to mention only the commoner 
tvpes 

Mallory concludes that many apparent bone 
and cartilage containing tumors of soft parts are 
in reality of metaplastic rather than neoplastic 
origin He also concludes that certain bone form 
ing spindle cell sarcomas of soft parts may be 
more logically regarded as fibrosarcomas with a 
metaplastic foci of osteogenesis than as true osteo- 
blastomas 

Haining and Poole report a case of 1 osteoblas 
toma of the kidney, histologically identical with 
osteogenic sarcoma ’ The) mention the penos 
teal, neoplastic and metaplastic theories of origin 
of bone occurring in soft tissues They favor the 
latter theory and state that * the metaplastic 
theory of osteogenesis does violence to none of the 
ascertained facts and offers a rational explanation 
of the normal and abnormal production of bone ’ 
The> are of the opinion that it is the only avail 
able explanation for the type of extra skeletal 
ossification which occurred in their case of renal 


tumor 

Haining and Poole note the rant) of bone form 
mg tumor of the kidne) which they think is some 
what surprising in view of the apparent avail 
abilitv of calcium in the urogenital system and 
“especially in view of the numerous experimental 
demonstrations of a peculiar osteogenic proclivity 
in some of the urogenital tissue 

In the light of our present knowledge and after 
reviewing the theories presented by various au 
thors previously noted in this paper, the origin 
of this tumor may be discussed under the follow 

ln ^ The tumor might be the end result of the 
organization of an inflammatory process in the 
pararenal area or «t might be the end result of 
the organization of a hemorrhage, the result of 


trauma 1 he history of the patient as reported in 
this paper furnished nothing to indicate that such 
an inflammatory process or a hemorrhage due to 
trauma had ever existed 

2 The second theor) is the one that postulates 
the transference of osteoblastic cells b) way of the 
blood stream so that they arrive munusualloca 
tions w here they lodge (embolism), grow, and pro- 
duce bone This seems rather far fetched m try 
ing to explain the origin and location of the tumor 
under discussion 

3 A remote possibility, and one which would 
be difficult to demonstrate with certainty, is that 
the bon) mass in this case might represent meta 
plastic bone formation in a fibrosed accessory kid 
ne) Against this theory, one may mention the 
fact that no evidence was found at autopsy that 
this patient ever had an accessory kidney, or to 
be more specific, no evidence of an accessory renal 
pelvis ureter, or blood supply was found 

4 In view of the fact that a very thin delicate 
strand of connective tissue containing delicate 
bloodvessels was found one was led to speculate 
on the possibility that the tumor arose from the 
renal capsule as a fibroma grew downward, never 
lost its very thin connection with the kidney cap- 
sule, and subsequently underwent metaplasia re 
suiting in the formation of an osteoma 

5 Still further along the line of metaplasia may 
be mentioned the possibility that the original 
tumor was a retroperitoneal fibroma or lipoma 
that underwent complete ossification 

6 It would appear reasonable to interpret the 
tumor described in this paper as a simple mixed 
tumor, th* result of the development of anembry 
onal rest 

Ewing states that the term mixed tumor is now 
confined to comparatively simple, chiefly embry 
onal growths, of purely local origin resulting 
from the overgrowth of embry onal structures with 
or without dispkcemi nt 
Fwing further states that most of the accepted 
forms ol mixed tumors do not contain derivatives 
of three germ layers but are bidermal or mono- 
dermal 

In this case the ongin would be monodermai 
probably from the fibroblasts of the mesothelium 
ot the urogenital fold 

In this connection Hansmann and Budd state 
' The potency of mesothelium has been apprrci 
ated since it has been established that synovial and 
pleural tumors produce bone fat fibrous tissue 
angiomatous tissue, and glandular tissue IVe 
assume that this might account for many of the 
mixed tumors with no particular characteristics 
which will associate them with a more definite 
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embryonal structure Such tumors are found both 
within and without the adult gemto-urinary 
organs ” 

In a recent communication, Hansmann (5) 
again emphasizes the fact that spontaneous new- 
growths of bone, without evidence of previous 
injury to the surrounding tissue, occur in the 
pleura, the meninges, and in the retroperitoneal 
region He says they attain a considerable size 
and considers them true neoplasm He regards 
them as tumors of mesenchymal tissue that have 
taken on the function of bone formation without 
any obvious stimulus for their so doing, and he 
considers bone formation quite within the potency 
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of mesenchymal cells and does not consider 
them metaplastic 
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AMPU 1 AT ION STUMP OF ARTERIOSCLEROTIC 
GANGRENE 

FREDERIC W TAYLOR, M D , Indianapolis Indiana 


I T is the purpose of this stud} to compare the 
mortality and morbidit} in a senes of pa 
tients suffering from gangrene of the lower 
ettremit} lhe series deals with gangrene 
resulting from arteriosclerosis with and without 
diabetes It deals pnmanlj with the operatise 
procedure which was attempted upon these pa 
tients In so doing it is not meant to minimize 
general or systemic factors which in themselves 
may determine whether the patient i to live or 
die but rather to focus attention upon certain 
local factors which are too often overlooked or 
disregarded 


GENERAt CONSIDERATIONS 

More speciticallv the question at hand is whether 
a pnmar} fascial la> er closure of the stump is jus 
tilled in this type of gangrene It is desirable to 
know what percentage of stumps so treated heal 
promptly Also if wound healing and mortality 
are not satisfactory in the majority of cases fol 
lowing primary stump suture, is the simple chop 
amputation with secondary closure mote desirable? 

In the first place the mortality in arteriosclerotic 
gangrene with or without diabetes, is exception 
ally high The a\ erage figures as reported in the 
literature approximate 30 per cent Some reports 
run considerably abov e this as is the case in the 
present senes Others such as Mckittrick s(4) in 
reporting diabetic arteriosclerotic amputations, 
arc considerably lower (15 per cent) These lower 
figures are certainly the exception, and we must 
face the situation that in general the a\ erage hos 
pital mortality m this type of case is at least 30 
per cent 

Jt is quite evident then that with this extremely 
high mortality the operativ e procedure should be 
concerned primarily in saving the patient s life 
Of secondary importance is the type of weight 
beanng stump which will result In other words 
in the majority of these cases with gangrene of the 
loner extremity, the original operation should be 
one which insures the greatest safety and the least 
hazard If the patient survives and the stump is 
not satis'actory, a secondary rev lsion may be car 


jpolis City llospul 
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ned out when the patient is in better general con 
dition 

Of cour-e, it is highly desirable to obtain a good 
weight bearing stump at the first operation To 
this end the operator attempts to dose the stump 
in anatomical lay ers o\ er the exposed ends of the 
tibia or femur In effecting this fascial layer do- 
sure the operator markedly impairs the circulation 
of the stump tissues — tissues which already are 
partially devitalized by their decreased blood sup- 
ply He also has placed in this devitalized zone 
varying amounts of constricting suture matenai 
This materially aids any latent infection which 
may be present 

Such an anatomical closure, far too often re 
suits in necrosis and infection of the stump This 
delays healing and frequently adds a sepsis which 
directly or indirectly leads lo the patient s death 
There are some cases in which primary closure is a 
perfectly safe procedure From the results of the 
present senes and the reports of others (t, J, 4 , Si 
6) it would seem that these cases are in the great 
minority The only patients m whom it is safe to 
close the stump in anatomical layers are those 
having an ample blood supply with little or no in 
fection about the gangrenous area In these the 
blood supply is more readily determined than the 
factor of infection The zone about a gangrenous 
toe may appear perfectly benign only to harbor 
streptococ ci in the fascial planes which cause an 
immediate flare up following operation It is 
needless to say that if such is the case, the patient 
has a far better chance of surv ival when the wound 
is left open without tension than when it is closed 
ov er in a fascial lay er type of suture 

Believing that the patient s life rather than hi$ 
stump should receiv e first consideration it is as " 
tounding that so much emphasis has been put 
upon the different possible types of amputation 
Two well known Systems ot surgery carry an 
aggregate of nearly four hundred pages describing 
various forms flaps, and levels at which amputa 
tion may be attempted Most of these would re 
quire an unusually good blood supply to succeed 
and are quite valueless in the arteriosclerotic ex 
tremity 

Because of the hazards of primary anatomical 
closure of amputation stumps and because these 
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cases are poor operative risks at best, Crossan has 
recently advocated the simplest type of chop am- 
putation This is followed by a revision of the 
stump several weeks later. Crossan points out the 
fallacies of dissecting stump flaps thus separating 
one layer from another at the expense of its blood 
supply 

Lenclie and also McKittrick (4) advocate merely 
a guillotine chop amputation where there is any 
evidence of infection The stumps are left wide 
open thus effecting maximal drainage and minimiz- 
ing the possibility of sepsis It should be noted that 
McKittrick’s mortality of 15 per cent for diabetic 
gangrene is the lowest recorded in recent litera- 
ture These writers follow the original operation 
with a secondary operation At times this merely 
consists of bone amputation at a higher level 
The question naturally arises as to the dangers 
of at least a trial of primary suture If this fails, 
the stump could be opened to allow better drain- 
age It is generally conceded that if primary suture 
fails, the situation is far worse than if no closure 
had been done since sepsis too often has gained a 
foothold that a debilitated patient is quite unable 
to meet In the experience of McKittnck and 
Pratt (3) half of the postoperative deaths are due 
to infection This is quite in agreement with the 
present series Therefore, it is felt that the risk 
involved in trying to obtain a nice weight bearing 
stump at the first operation is seldom justified 

.MATERIAL 

The material for this study consists in 152 con- 
secutive admissions for various types of gangrene 
of the lower extremity The patients were cared 
for at the Indianapolis City Hospital and the 
Robert W Long Hospital in the 7 year period from 
1930 to 1937 Of these 152 cases, 109 had 131 ma- 
jor amputations 

As is the case in all general surgery services, the 
great majority of these amputations were for 
either arteriosclerotic gangrene or diabetic arteri- 
osclerotic gangrene In the present series these 
two entities were responsible for S8 per cent of the 
amputations for lower extremity gangrene In or- 
der not to confuse the issue these two types alone 
will be considered — arteriosclerotic gangrene with 
and without diabetes 

In considering the aspects of wound healing, 
these two conditions will be dealt with together. 
Tins seems perfectly logical since the local vascu- 
lar and pathological problem is the same The 
diabetic patient has the added burden of diabetes 
In so far as the local lesion is concerned, this is im- 
portant only when the diabetes is out of control 
Local infection is a threat in both conditions 


The remaining cases rvere those in v'hich am- 
putation was done because of one of the following 
conditions, arterial embolism and thrombosis, 
venous thrombosis, thrombo-angntis obliterans, 
and frost bite The mortality of this group as a 
w'hole proved to be quite similar to that of the 
arteriosclerotic groups The same is true of the 
wound healing of the amputation stumps How- 
ever, these cases constitute too small a group from 
which to draw accurate conclusions They, there- 
fore, have not been considered 

MORTALITY 

A In the diabetic arteriosclerotic gangrene 
group 77 major amputations resulted in 30 deaths, 
a mortality of 38 9 per cent. These deaths oc- 
curred in 65 cases, giving a case mortality of 46 1 
per cent As might be expected the mortality was 
even higher in those patients showing local or sys- 
temic evidences of infection In 33 patients hav- 
ing local cellulitis, lymphangiitis, adenitis, orleuco- 
cytosis, there were 20 deaths, a mortality of 60 6 
per cent 

There were 23 cases of diabetic arteriosclerotic 
gangrene in which major amputations were not 
done These do not represent all the cases in which 
palliative treatment xvas tried Others were fol- 
lowed by extremity amputations Of these 23 
cases, 8 died (34 8 per cent) In all but one of 
these deaths infection played an important role 
Of the surviving 15, there W'ere 11 which healed 
completely after a protracted stay in the hospital 
while 4 were discharged with open draining wounds 
having little hope for local cure 

B In the arteriosclerotic gangrene without the 
complication of diabetes there were 37 maj’or am- 
putations and 10 deaths (27 per cent) These 
deaths occurred in 29 cases, giving a case mortality 
of 34 s per cent Infection of the extremity was 
an important factor in 3 of the deaths The 7 re- 
maining died as a result of systemic vascular dis- 
ease, embolism, or pneumonia There were 9 
arteriosclerotic gangrene cases in which operation 
was not done Of these 6 died from other vascular 
disease Healing occurred in 1 case, and the 2 
others remained unchanged during the period of 
observation 

STUMP HEALING 

As previously indicated the arteriosclerotic gan- 
grene with and without diabetes has been com- 
bined for study of the stump healing. Also no 
differentiation has been made between leg and 
thigh amputations 

YTien an operator carefully prepares skin flaps 
and closes these and the underlying muscles ox er 
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TABLE I — FASCIAL LAYER SUTURE OF STUMP 
USED IN' So CASES OF ARTERIOSCLEROTIC 
GANGRENE \\ TTU \NI> UITHOUT DIABETFS 


Deaths in hospital 3 5 

Deaths directly of indirectly due to in 
fected non healing stump 17 

Stump necrosis and suppuration (second 
ary hfilinp) 9 

Prompt healing 16 


P rent 
4t t 


S<> 


TABLE II —HOSPITAL MORTALITY FOLLOWING 
OPERATION 


TABLE in —AVERAGE POSTOPERATIVE BOS 
riT\L DUS OF SURVIVING PATIENTS 

P»r* 

Fascial layer stump closure j 3 <> 

No suture secondary closure S9 S 

Loose skin closure only 41 j 

closure is usually used for the better risks Not 
withstanding this Table II would seem to tndi 
cate a definite added risk in the anatomical type 
of stump closure 

nosprTALHvrroN 


C»5« Ptr cent 

Fascial layer stump closure So 437 

No suture secondary closure ia 23 

Loose sltui closure only 22 21 7 


the femur or tibia in a fascial ]a> er closure, he ol>- 
\iously expects to cure the patient and obtain 
prompt healing in the majority of instances If 
he did not hav e this expectation, he would most 
certainly change his procedure It is startling, 
therefore, to compare these expectations with the 
actual results as found in this series These are 
given in Table I 

Here it is seen that of 80 attempts at primary 
fascial layer suture, prompt healing was obtained 
in only 20 per cent of the cases Presumably, this 
procedure was done in the more favorable cases 
of the series since loose skin suture or secondary 
closure were used on the remaining cases of the 
series With this small expectancy of prompt heal 
ing (20 per cent), it seems very doubtful that the 
surgeon should even consider fascial layer closure 
in any but the most favorable case 

It is further noted in Table I that the carefully 
repaired stump became infected or necrotic in over 
a third (36 per cent) of the cases This neces 
sitated in most instances opening up the stump to 
relieve tension and give more adequate drainage 
In this connection it is also noted (Table I) that 
nearly one half of the hospital deaths were directly 
or indirectly the result of the infected stump This 
latter figure is in keeping with the experience of 
McKittnch and Pratt 

A comparison of the mortality following the 
various types of stump closure is given in Table 
II It is fully admitted that the cases cited are too 
few Also a comparison based only on the oper 
ative procedure alone is invalid However, the 
differences in mortality are so striking that they 
are given for whatever they may be worth The 
second and third procedures listed (loose skin do- 
sure or no closure of the stump) are thosegenerally 
reserv ed for the moresev ere cases while fascial layer 


Of secondary importance from a medica! stand 
point and of prime importance economically is the 
time which the patient must spend in the hos- 
pital No doubt it is with the hope of prompt 
early wound healing that the surgeon adds an ex 
tra suture to fascia or skin let it may be this 
added suture which actually defeats the purpose 
for which it was intended by decreasing an a! 
ready impaired blood supply, by increasing the 
chances of infection, and by preventing adequate 
drainage 

It was of interest then to compare the three 
general types of stump closure in relation to the 
postoperativ e day s spent in the hospital This is 
giv en in Table III It is worthy of note that one 
of the chief goals of the fascial layer stump closure 
was not achieved in that theav erage postoperative 
hospital days were not diminished They were in 
fact definitely increased over the more simple pro- 
cedure of loose skin closure 

TOURNIQUET, DRAIN 

From a theoretical standpoint, the use of a tour 
mquet is undesirable in solar as the stump tissues 
are concerned However no great difference was 
noted in this senes In those cases in which a tour 
mquet was used 45 per cent of the stump wounds 
became necrotic or infected while 34 P cr ccnt 
lowed this change when no tourniquet was used 
Embolism and death followed the use of a toumi 
quet in 4 patients In an equal number of cases 
a tourniquet was not used and in these em 
holism occurred twice with one case resulting 1“ 
death 

The part played by rubber drains inserted into 
the stump was also studied This led to no definite 
conclusion as to their value The drain allows an 
exit for the inevitable accumulation of blood and 
serum in the sutured stump In so doing it acts as 
a foreign body tempting infection Once the 
stump does become infected it is dangerous to rely 
upon the drain alone without removing sutures to 
allow a more adequate drainage 



TAYLOR: AMPUTATION STUMP OF 

CONCLUSIONS 

From the foregoing it would seem that primary 
anatomical fascial layer closure of the amputation 
stump of arteriosclerotic gangrene is a nsky and 
uncertain procedure This is true whether or not 
diabetes complicates the picture The above oper- 
ation should be reserved for the exceptional case 
with ample vascularity and no infection These 
ideal conditions are not found in the large major- 
ity of cases with arteriosclerotic gangrene 

It is recommended that the simple circular am- 
putation advocated by Williams and O’Kane and 
others (r, 2, 3, 6) be used in all but the occasional 
case This consists of a circular skin incision (at 
the site of choice) carried down to the bone 
through the muscles at the level of skin retraction 
with no separation of skin or fascial planes Gen- 
tle retraction will allow bony amputation at a 
higher level In cases in which infection is a 
definite hazard, any attempt to close the stump 
adds to the chances of complications and most 
certainly does not save time When m doubt, the 
writer has frequently placed a few untied silk- 
worm gut sutures through the skin and underlying 
fascia. If the case progresses satisfactorily these 
may be tied 5 days or a week later In other in- 
stances in which infection is only a slight threat, 
loosely placed interrupted skin sutures are defi- 
nitely indicated These allow the discharge of 
serum without producing any constriction. 

A valuable operation in the extremely septic 
patient with an uncontrollable diabetes is dis- 
articulation at the knee joint This has the ad- 
vantage of simplicity and opens up no new fascial 
planes to the spread of infection Further it dis- 
turbs the vascularity of the remaining stump to a 
minimal extent Of course, a reamputation at a 
higher level must be done later 

SUMMARY 

1 Arteriosclerotic gangrene ruth or without 
the complication of diabetes has an extremely 
poor prognosis 

2 The operative mortality in these cases in 
which major amputations are done, in the present 
series, was 39 6 per cent 

3 An analysis of the mortality is made in rela- 
tion to the operative procedure and the frequency 
of postoperative stump infection 
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4 It is shown that the anatomical skin flap fas- 
cial plane closure of the great majority of stumps 

(a) definitely increases the operative hazard, 

(b) does not decrease the morbidity or shorten 
the average postoperative stay m the hospital, 
and (c) results in a surprisingly small proportion 
of promptly healing wounds (20 per cent in 
present series). 

5 Approximately one-half of hospital deaths 
are due directly or indirectly to necrosis and sep- 
sis of the amputation stump. The remainder are 
the result of cardiovascular disease or pneumonia 

6 It is, therefore, suggested that primary con- 
sideration be given to the patient’s life rather than 
concentrating on a more perfect anatomical stump 

7 It is recommended that the anatomical fas- 
cial plane suture of the stump whether in the leg 
or thigh, be reserved for the exceptional case with 
no complicating infection and with an adequate 
blood supply 

8. The great majority of amputations in this 
disease are more safely done by the simple cir- 
cular amputation without dissection of flaps If 
infection is a hazard, no advantage can be gained 
by attempting to close the stump with sutures 
This only adds to the risk and in the usual case 
does not hasten healing. When the danger from 
infection is slight, a few loosely placed interrupted 
sutures in the skin only, are definitely indicated 
Layer suture over the bony end of femur or tibia 
impairs an already poor circulation and greatly 
increases the risk of infection and sepsis. 
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PITFALLS IN SURGERY 

CORRELATION OF OPERATIVE PROCEDURE Willi 
MECHANICAL FACTORS 

WILLARD BARTLETT UD FACS, Si Loon Museum 

T HE late Dr Morris H Richardson, a eluded any further operation) Her convalescence »»s 
leading surgeon of his time, wrote early un «'*ntfui , , , 

*u,c rpnts.ri- •» »s. On December 6 patient reported at office in fair rondi 

, . a , SC , ,n ' a ‘ u ^hle tion though complaining of her pre operative symptoms 

articles in tile lioslon Medical and Stir Ueight was 1S9 pounds There had been no drama e 
gleal Journal based on unsuccessful surgic-ll pro- through the catheter since she left the hospital benee it 
cedures in his own dime I am very sure that the 
perusal of them must have at, mala, ed count less 

younger men, as they did me to shun the numer could be plainly felt There was cou Q h ani strain impulse 

ous pitfalls which he so dramatically portrayed * “ ‘ * ’ """ 

We have without doubt, all of us had at times 
undesirable outcomes which, if publicized, might 
have proved more helpful to our colleagues than 
could any reports of the expected results that 
crowned well directed efforts \\ ith this in mind 
I shall refer briefly to some of the pitfalls which I 
have not been able uniformly to avoid— they are 
at least in the background of all the therapeutic 
suggestions that follow 


Mrs K. 39 years of age seen at office October 6 iqij 
H er present complaint was pain high in the right alidnmen 
She had bad the appendix and gall bladder full of liny 
stones removed 6 years previously through the conven 
t local right rectus incision She has had three major attacks 
of cramping pain in upper nght abdomen during past year 
which required hypodermic after which stools became 
clay-colored and skin jaundiced for a week or two urine 
meanwhile being dark and irritating 

Physical examination revealed weight 212 pounds ten 
der high right abdomen with respiratory inhibition pen 
neum badly torn cystocele cervix low back body of 
uterus forward and of moderate size Diagnosis common 

On October 13 weight was 205 pounds as result of reduc 
ing diet and 2 grains of thyroid extract dads Now recoin 
mend exploration of bde ducts 
On October 20 patient entered Missouri Baptist Hospi 
tal On October 22 operation was done Through a high 
right transverse incision prolonged several centimeters 
beyond the midline we had great difficulty m localizing a 
very thick walled common duct ltwasopened proUswcre 

inserted into the hepatic duct although « e w ere unable to 
introduce them into the lower end of common duct and 
duodenum No stone was discoiered \ catheter was 
sewn into the hepatic duct Penrose drains were attached to 
same region and the transverse wound was dosed in Dyers 
up to them (We surmised there was a stricture low in the 
common duct though patient s condition at the time pre 

IlS 


and great bulging when she was in standing posture (She 
had been nauseated after having taken 10 grains of sodium 
pheno barbital before going to the operating room \fler 
exploration of the common duct she vomited five times in 
first 24 hours and two to three times dailv thereafter for 
6 days again on the ninth day We think that continued 
vomiting in this ca e was the important direct factor that 
interfered with healing) 

On 'lay 10 w e advised repair of hernia 
On May 23 re operation Transverse colon was found 
lining the ring and hrmly attached to its margins the lav 
ere of the wall which constituted the ring could not be 
easily identified and separated hence one deep suture layer 
was constructed with catgut being reinforced with two 
layers of autogenous fascia lata sutures 
On June 26 the region of the operation scar was per 
fectly solid patient had no more complaints was eating 
everything except restricted foods 
On August 3 weight was 162 pounds The abdominal 
wall w is perfectly soli 1 bowels regular stools brown in 
color right upper’abd iminal symptoms missing hence it IS 
probable that the hernia rather than a bde tract malady 
was responsible for her recent symptoms Patient was 
advised to increase her activities up to the fatigue limit 

This ty pe of incision has particular adianfages 
where an obese patient presents a very wide cosM 
angle This is more especially true if there b<* rca 
son for extending the incision which may without 
serious objection reach from one costal margin 
to the other I have found it particularlv effective 
in remostnga damaged spleen as well as in explo- 
ration of deep seated common duct lesions This 
is just the type (wide angle) of patient in whom 
paramedian incisions are difficult to close on ac 
count of the inspiratory pull on the lateral wound 
edge due in part to the fact that many of them are 
plethoric and short of breath under ordinary cir 
cumstances The margins of the cross incision 
on the other hand tend absolutely to drop to- 
gether no matter what the respiratory effort We 
have had occasional incisional hernias through 
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such wounds, as in case quoted, but they are ex- 
tremely easy to close in the second instance for 
the same reason that held good for the first- it 
should be remembered in this connection that the 
abdominal wall (incision) is but one factor in the 
production of hernia. The much more important 
one is seen in increased intracorporal tension ac- 
counted for usually in one of five ways, (i) inter- 
ference with the functions of bodily orifice — respir- 
atory difficulty, vomiting, distention, dysuna, (2) 
gain in weight; (3) pregnancy, (4) abdominal 
tumor, (5) ascites 

I do not recommend this incision for the patient 
with a narrow costal angle because one gets more 
room here by proceeding in the conventional man- 
ner, furthermore, this type is never endowed with 
fiat muscles strong enough to exert the maximum 
cross pull on the wound lips. 

EVENTRATION WITHOUT CLOSURE, RECOVERY 

Dr U , 47 years of age, entered Missouri Baptist Hospi- 
tal July o, 1926, complaining of indigestion and pain in 
right abdomen The present illness began 2 years ago with 
repeated attacks of indigestion and pam in right abdomen; 
the latter became uorse 2 days ago, was more severe 
and tended to localize in the low er right quadrant 

Physical examination revealed nothing especially abnor- 
mal in temperature, pulse, blood pressure, and respiration, 
white blood cell, 12,600 A palpable mass the size of a 
lemon was noted in the right lower quadrant, very tender 
with positive Mcltzcr sign Much fat was present in the 
abdominal wall, and patient had a double inguinal hernia 
Diagnosis Subacute appendicitis, double hernia 
July 13, operation We made a right rectus incision, 
found the head of the cecum plastered to the pehic wall 
After freeing it we succeeded in removing a short, thick, 
completely adherent appendix which contained three enor- 
mous stones Its removal left a small opening in the colon 
wall, which was closed as well as rigidity of the wall per- 
mitted, fat tabs being attached to the site, three soft rub- 
ber drams were left in place and the firm layers of the 
abdominal wall sutured aboie and below them m layers 
On July iG, the drains were rcmoied Patient was nau- 
seated and there was a large amount of foul drainage, some 
blood He was expelling gas freely 
On July 21, (eighth postopcratis e day) there was pam 
m the wound, a thin, blood) drainage A large amount of 
intestine was found protruding through the wade open in- 
cision, on account of patient’s rather desperate condition 
it was w rapped in thin rubber dam, a firm dressing applied 
over it, but no attempt made to resuture the wound 
On July 29, the mass of intestine had partiall) retracted 
into the abdominal cavity 

On August 2, the intestines were receding still further 
On August 10, adhesive strap compression was placed on 
the extruded mass 

On August 10, the entire mass, the size of one-half grape- 
fruit, was skin grafted 
On August 27, patient was up m a chair 
On September 3, additional skin grafting was done over 
areas not vet covered 
On September 16, patient went home 
June 1, 102R \ letter was received from patient regard- 

ing a detail of his medical practice, and although he did not 
mention his condition this proves at least he was alive and 


at work (He is listed in the 1937 American Medical Direc- 
tory as being in activ e practice ) 

Spontaneous disruption of a laparotomy wound 
is frequently predictable and preventable It 
might well have been anticipated m this man who 
was excessively fat, same would hold good for a 
patient with ascites, as it would for a pregnant 
woman or, indeed, for any individual who is vom- 
iting, having respiratory difficulty, straining at 
stool, or when passing urine We are forced in an 
emergency to operate immediately on certain in- 
dividuals well within the above classifications, 
hence then no choice is left us but to risk eventra- 
tion However, one must admit that it does occur 
very frequently m those who could well have been 
subjected to pre-operative treatment for the cor- 
rection of the factors which underlie its occur- 
rence 

A mortality of about 35 per cent accompanies 
this accident It certainly is due in part only to 
the disruption itself which can be easily repaired, 
but is likely caused rather by fundamental condi- 
tions above alluded to which produced the acci- 
dent in the first place 

My teacher, Madelung of Strasburg, studied 
the reports of 157 such cases and found that 
wound disruption occurred wholly irrespective of 
the suture material inserted. What is more, the 
method of wound closure had little if any influ- 
ence in preventing the accident It is worthy of 
note that many of the individuals in which the dis- 
ruption was not reclosed at all progressed about as 
well as those which x\ ere dosed In such instances 
the extruded viscera were merely kept covered up 
to the end that in most cases they retracted spon- 
taneously completely within the abdominal cav- 
ity Strange to say, in some no hernia resulted, 
though this is almost inconceivable. 

Bursting of the wound frequently is marked by 
an expression of relief on the patient’s part This 
entailsmterestingphysiologicalimplications May 
not the accident give much needed relief of intra- 
corporal tension and may xve not by the same 
token damage the patient by secondary closure 
which re-establishes this pathological hyperten- 
sion? I am not trying to lay down a general rule 
but merely reciting the above experience of a pa- 
tient in whom the disruption was not dosed at all, 
one who recovered completely. 

PALLIA TI\ E OPERATION IN POOR RISK PATIENT 

Mr C , 50 v tars of age, entered Missouri Baptist Hos- 
pital July 9, 192S, With complaint of cramping pam high 
right abdomen Patient had overeaten and has been short 
of breath for several > ears his heart being considered at 
fault He bad nev er been jaundiced The onset of present 
cramps was 2 days ago, with nau'ea. 
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Physical examination mealed patient cyanotic short of 
breath abdomen distended and very tender over entire 
right side todeikon intravenous injection demonstrated a 
pathological gall bladder 
Diagnosis acute cholecystitis and myocarditis 
On July 9 operation was done Under infiltration anes- 
thesia tv e found a thick w ailed gall bladder which could not 
be mobilized tightly filled with stones A small amount of 
purulent fluid was aspirated The gall bladder was opened 
and the mucous membrane was found to be completely 
gangrenous \ few stones were removed The gall bladder 


attached to abdominal wail with two stitches and common duct was closed and a Penrose dram was it 


stools are day-colored and she has had a few sharp attach 
of epigastric pain 

On lv ovember jg patient was re-operated upon K high 
incision was made close to the midline (as far as possible 
from the drainage opening) The gall bladder ippeated 
very little changed There were no stones in it or in lie 
cystic duct The common and hepatic ducts were dilated 
and their walls were gray and thick The common duct 
contained in its pancreatic portion a few medium sized 
pigmented stones which were remov td Its lower end «m 
dilated A catheter was sewn into the hepatic duct, the 


packed with gauze A smail amount of gauze was used — 
wall off the free peritoneal cavity Gauze pack was removed 
at the end of r week The patient s symptoms were com 
plctely relieved 

On December 5 the wound was still draining digestion 
was perfect and bowels were normal 

March ao 1919 since last follow up note the drainage 
opening has healed over several times then bulged become 
tender and the thin skm ruptured with discharge of a few 
stones today a very few small ones are found on his 
dressing 

One step of a two-stage (complete) procedure 
may be all as in this instance, that ts required to 
keep an elderly sufferer with damaged heart in 
fair health during the period of his normal life 
expectancy during which time the completion of 
the procedure might be most hazardous no mat 
ter when attempted I am informed that this 
gentleman lived for several years succeeding the 
date last given but never had any further local 
sv mptoms of importance 


tached to suture hue and brought out at the upper angle 
of the wound 

On January 6 1931 hpiodol injection demonstrated the 
common duct open and draining freeiy into the duodenum 
On February j stools were brown and no jaundice was 

On February 10 a second hpiodol * ray examination con 
firmed findings mentioned 
On March 30 patient seemed perfectly well hence tube 
was removed from hepatic duct 
On May 19 sh* was absolutely well 

On July 26 1955 report indicates that she has remained 

entirely well abdominal wall is normal. 

As demonstrated by this patient a gall bladder 
which can be approximated to die peritoneum 
below the rib margin is satisfactorily decompressed 
through a tiny gndiron incision, well to the right 
of the line usually followed by inserting a mush 
room catheter which stays in place until every 
evidence of subacute disease is past Anew clean 
field close to the midln e can be chosen for the 
radical procedure the gall bladder cut from the 
abdominal wall with a cautery, the ducts ex 
plored stones removed, lower end dilated later 
on hpiodol is injected but catheter not removed 
until ducts are proved to be clear Many lives 
should be sav ed by a two-stage procedure in gall 
stone patients seriously handicapped when first 
seen 

ONE ERROR IN JUDGMENT, A SECOND IN 
TECHNIQUE 

Mr? \\ 31 years of age entered Missouri Baptist llos- 
pill! November 1 1 iq, 9 with complaint of profuse pm- 
On July 5 operation was performed Through a tiny nounced menstrual periods Her present illness began j 
gridiron incision parallel to right rib margin either fir out months ago menstruation lasting 7 to 10 days Shepssseo 

- diew end of gall bladder upward stitched it to perito- *"•* - ■■ - — ** — v, “ ''v nemo 


Mrs C 6a years of age entered Missouri Baptist Hos- 
pital June 27 mjo With complaint Misery in upper 
abdomen for the last 4 months patient has complained 
as above noted the pain being relieved by vomiting At 
times bain radiated to the right shoulder Chill was fol 
lowed by jaundice of several da ys duration Temperature 
now w is 1046 degrees 

Fhy*ieal examination revealed muscle tone greatly m 
creased particularly in high right abdomen which was ten 
der to touch Vbdomen was tense Diagnosis gall stone 


neum, flooded wall with alcohol packed periphery of 
wound with gauze opened gall bladder inserted large 
cathet r This fell out few hours later and was replaced 
by a mushroom catheter 
On July 8 gauze was 
bleeding 


oved without difficulty o 


15 patient was walking around the hospital 


clots and has grow a so w eak she is unable to walk Memo 
globin was jo per cent 

Physical examination revealed a tumor the size of one- 
half hen egg projecting from the cervix uteri It bled on 
lightest touch seemed seminecrotic and exuded a chaise 
teristic oior \ hard nodular low midabdonunai tumor 
reached midway to the umbilicus 

Diagnosis fibromjoma uteri 

On November 16 she was transfused and subjected to 


mg well into the receptacle little discharge around the operation A uterine growth the size of a coconut »» 
ing» m 1- found made up of large nodular masses one of which has 


On fulv »o I was called to patient s home to replace oeea menuoneu «s projecting from the cervix total Hvster 
\ « m ,i! faceted stone had followed its expulsion ectomy was done with complete suture of the vaginal waH 

, & , p.<». •• >■» sszzg&Srsszxss v. 

On October 8 patient is passing much bile through tube patent died of peritonitis and paratytie ileus 
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An error in judgment probably resulted in this 
woman’s death It would have been safer to 
evulse the cervical fibroid, cauterize the base, and 
devote several days to cleaning up the vagina. 
An error in technique is apparent in the light of 
more recent developments which have forced us to 
drain into the vagina m every such patient; since 
adopting this plan the morbidity in these cases 
has been greatly reduced, to say nothing of the 
much lowered mortality. We insert from above a 
i/ 2 inch split rubber tube with a flange which pre- 
vents it from slipping back into the peritoneal 
cavity No stitches enter the vaginal mucosa in 
placing the loose purse-stringing suture around 
the tube. There are many instances like this case 
in which a definitely handicapped patient (unless 
life is at stake) should first be relieved of an in- 
cubus before remedial operation is undertaken— 
so much for judgment As to technique, the bril- 
liant Lawson Tait taught us long ago that any 
collection of fluid m the pelvis may become in- 
fected hence is a source of potential danger, so we 
now split the cervix in posterior midline, then 
insert vaginal tube after subtotal hysterectomy as 
well, although the total removal alone insures 
ideal drainage. 

A ONE-STAGE COMBINED RESECTION OE THE 
RECTUM (BEGINNING BELOW') 

Mr W , 50 years of age, entered Jewish Hospital March 4, 
193-, with complaint of rectal trouble He had noticed 
hemorrhoids a year ago The stools were streaked with 
bright red blood 8 months ago He had never had any 
other characteristic local or general symptoms Two weeks 
ago a biopsy was made and patient was told that micro- 
scopic examination revealed cancer 

Physical examination revealed a large area of leucoplacia 
just behind the anus, digital examination revealed a par- 
tially nng-lihe mass about 4 centimeters from anal open- 
ing, apparently originating on the posterior surface and at 
the present time firmly fixed to its base It w as on a level 
with the tip of the coccyx The anterior rectal wall was 
clear The prostate was firm, of moderate size, smooth 
The inguinal lymph nodes were barely palpable Diagno- 
sis cancer of rectum 

On March 10, operation was performed Through a left 
gridiron incision one of my associates cut the sigmoid in 
two, inverted and dropped back what he took to be the 
lower segment and implanted what he considered the up- 
per segment in the small wound which was snugly closed 
about it 

On March ij,atio oop m the patient was found greatly 
distended, suffering with violent cramps and passing no 
gas A rig/it gridiron incision was made in the lower abdo- 
men, the cecum was sutured to the parietal peritoneum, 
the \ iscus w as incised, and an enormous amount of gas and 
feces liberated A split rubber tube was fixed in place, and 
patient’s s> mptoms were instantly relieved 

On April 0, we circumscribed the anus, remoied the 
coccyx, and found suppurating fistulas running toward the 
posterior pelvic wall These were stuffed with iodoform 
gauze and further attempts to remove the rectum were 


abandoned, as a matter of course (It is probable that the 
posterior rectal wall had been perforated at the biopsy 
done some weeks earlier in another hospital with resulting 
perirectal suppuration and fixation of the tumor.) While 
the patient was on the table we opened the midline, an- 
chored a coil of distended sigmoid m the wall, opened it 
later and sent him home in a few days 

On July 5, he re-entered the same hospital where he died 
on July 9 

My combined one-stage resection (commencing 
below) was devised for the limited number of 
cases in which the tumor is found at operation to 
lie so high that it cannot well be mobilized and a 
satisfactory posterior resection completed. In the 
case under discussion, however, a new indication 
for this method is presented; namely, it enables 
one to determine local inoperability before doing 
major surgery within the abdominal cavity as 
first step in a combined operation. 

My first successful resection of this type was 
done November 13, 1924 I presented the method 
before the Texas Surgical Society on February 4, 
1930, and published a desenption of it in May of 
1931 The following October Dr FredW Rankin 
published a large number of cases in which the 
operation was begun from below and in subse- 
quent articles greatly enlarged upon his experi- 
ence. It is to him, more than to any other of nu- 
merous surgeons who have used the method, 
therefore, that credit is chiefly due for giving it 
the wide publicity which it seems to have attained 

TECHNIQUE OF HEMORRHOIDECTOMY, ArTER- 
TREATMENT 

Mrs C , 39 years of age, entered Missoun Baptist Hos- 
pital July 16, 1928, for treatment of piles and constipation 
Her present illness, began many years ago with constipa- 
tion She has had painful defecation for 2 to 3 years Dur- 
ing that period the supposed piles have bled at frequent 
intervals There is some bearing dow n feebng m the pelvis 
and much discomfort low in the back 

Physical examination revealed toward the midline, ante- 
riorly, several external and a few internal hemorrhoids, one 
of large size, pelvic conditions are normal, there is nothing 
higher up palpated in the bowel Diagnosis hemorrhoids 
On July 19, operation was done We removed three 
enormous internal hemorrhoids located ov er the three car- 
dinal arteries, also two large skin tabs, all done with cau- 
tery 

Tins patient never reported back though living not far 
away, it may be fairly assumed that the result was satis- 
factory 

It is most important that these patients “be 
prepared” during the week preceding operation 
by an antiputrefactive non-residual diet and min- 
eral oil in small doses with each meal. There 
should^ be a cleansing enema the night before 
operation (none the morning of it if the operator 
is to avoid soiling himself). 
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We place such a patient on the side for opera 
tion with the uppermost leg strongly flexed and 
the corresponding buttock forcibly retracted by 
a strap of adhesive, in this way we gain an ex 
posurc which is surprisingly good Skin tabs are 
to the patient the palpable, if not visible, e\i 
dences of his malady hence no matter what one 
accomplishes inside the sphincter the sufferer is 
prone to brood over sentinel piles ’ unless they 
too have been removed Our first step is, there 
fore, to grasp each of them with a forceps draw 
them apart, introduce a tubular speculum through 
which the lower rectum is packed with gauze 
which, after the speculum has been removed is 
drawn slowly downward giving a remarkably good 
exposure of the hemorrhoidal area After the in 
temal tumors have been removed by any of the 
approved methods we are careful to clip off all the 
skin tabs to which forceps still are attached, then 
we smear the whole area with vaseline of high 
melting point employing no tube tampon or 
dressing unless there is uncontrollable bleeding 
which rarely occurs and winch is usually to be 
blamed on faulty technique The patient usualh 
remains in bed 3 to 4 days, when he gets a warm 
sitz bath and is out of the hospital in less than a 
week if all goes well 

Antiputrefactive diet and mineral oil should be 
continued during the first 4 da\ s succeeding oper 
ation The ordinarv lead and opium pill 1 gram 
each, should be given with every meal during this 
period It is important that the patient refrain 
so far as is possible from coughing, sneezing or 
bearingdowndunnghisearlv convalescence other 
wise a prolapse may occur which if >t becomes 
edematous cannot be replaced completely for 
man\ days or ev en weeks Bow el mov ements are 
not contemplated during the first 4 days and 
should not under any circumstances b< more fre 
quent than one or two a dav during the first 2 
weeks \ er\ frequenth these patients cannot 
unnale following hemorrhoidectomy this compli 
cation should be carefully considered and met in 
the customary manner While our patients are 


usually up in 4 days, bed life is recommended for 
as long as 12 days in case much discomfort is 
caused by sitting or walking There is a certain 
nev liable amount of gangrene and discharge last 
ing from 2 to 3 weeks hence a dressing will he 
needed when the patient is up This is best ap- 
plied in men by pinning a square of cotton inside 
the drawers at the exact point where they come 
in contact with the anus Women will appreciate 
the ordinary pad worn during the menstrual pe 
nod During the first postoocrativ e month {after 
the fourth day) a sitz bath should be taken after 
e\ erv bow el mov ement If there be much edema 
nothing w ill shrink it likeglv cenne on cotton worn 
underneath the dressing mentioned Constant 
mild heat gives more relief of discomfort and 
spasm than an\ thing else in my experience When 
sitting, espcciallv in a car one should use an air 
pillow (not an air ring) for 4 to 6 weeks after oper 
ation During this period hard feces wall greatly 
irritate the wounds, hence I recommend the intro- 
duction of a cocoa butter suppository at night 
before retiring if needed in addition to the con 
stant use of mineral oil i\ othing else is inserted at 
an\ tin e 

I have gone into such extreme detail on after 
treatment here because nothing of the sort can be 
found in the textbooks I hav e seen this is con 
sidered a minor procedure too but the operation is 
frequent the need is widespread, and one who has 
learned by experience just how miserable he can 
become after this small operation will know how 
to appreciate what has gone before 
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SPONDYLOLISTHESIS 

T HE intensive study of the human 
spine, carried out by Schmorl and his 
associates with their great collection 
of postmortem material, has roused anato- 
mists and surgeons to renewed and pro- 
gressive interest in this difficult and too little 
.understood portion of the skeleton This 
interest has led, justly, to a review of older 
anatomical and clinical studies and brought 
to present consciousness the fact that our 
predecessors in medicine studied and recorded 
evtensivc observations on the anomalies, vari- 
ations, and injuries of the spine as a whole 
Not the least interesting studies, from both 
the anatomical and clinical standpoints, es- 
pecially in their adaptation to serious problems 
in low back pain and medicolegal tangles fol- 
lowing trauma, have been the investigations 
of spondylolisthesis, spondylolysis, pseudo- 
spondylolisthesis, and fractures of the neural 
arch and larmn.e of the spine The reports of 
Dwight, Willis, Goldthwaite, and Neugebaucr 
have been restudied The collection of over 


one hundred instances of spondylolisthesis by 
the last named man in 1892, based principally 
on museum specimens in connection with ob- 
stetrical research, has been accorded recog- 
nition Willis’ thesis in 1922, at Western 
Reserve University, also aided in establishing 
a proper anatomical background for clinical 
and roentgenological observations of the dis- 
puted anomalies or traumatic lesions of the 
vertebral column The condition first named 
spondylolisthesis by Kihan in 1852, although 
described as long ago as 1782 by Herbineau, 
now enters every day differential diagnosis of 
low back injury and pain Active surgeons 
must recognize its not uncommon presence 
and follow the lead of those ivho, in recent 
years, have endeavored to apply surgical prin- 
ciples in treatment of this painful and dis- 
abling slipping of the spine, often not recog- 
nized until a traumatic factor has forced 
attention to it 

Even the latest methods of fixation of the 
spine by bone transplant applied across the 
back of the column, advanced by Mathicu 
and Demirleau in July, 1936, anchoring super- 
incumbent spinal elements to the sacrum, 
have been amplified following the ideas of 
Capener, by more direct and possibly physi- 
ological attack on the slipping deformity 
Resection of the intervertebral disc at the 
displacement level and its replacement by 
wedge-shaped bone graft or the use of an in- 
driven, autogenous bone graft through the 
centrum of the fifth lumbar into the medullary 
portion of the sacrum via an abdominal ap- 
proach have entered the field of assured 
surgical achievement In 1932, Capener stated 
that he believed that “the technical difficul- 
ties of such a procedure, however, preclude 
their trial.” 
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The reported instances of attempts at an 
tenor bony fusion of the spine to the sacrum, 
b) reseetton and graft, or direct bone graft 
alone as done by Jenkins of New Zealand, 
Burns and Mercer of Great Britain, Friberg 
of Stockholm, and Kellogg Speed in the 
United States, who also demonstrated the pos- 
sibility of steel nail fixation, may lead tc 
accepted advance m the curative therapy of 
this condition Kellogg Speed 

PUS, THE FRIENDLY ENEMY 

While putrid and corrupt matter is generating 
pain and agues rather happen that when it 1$ at 
read} there' See 2~\Vll—p 56 

Pus the thicker and whiter it js the less danger 1 
Sec ij— \L\— p 40* 

4 phortams 0} llyfocraUs and the Sentences ej Cehtis 
—Sir Conrad Sprengell, 1733 

T HE development of a local tissue im- 
munity was thus described about 450 
sc Twenty two hundred and 6It} 
years later, Jenner demonstrated to the 
world that man can acquire a general im 
munity to a disea e Ninety two years elapsed 
between Jenner’s demonstration of vaccina 
tion against smallpox and the discovery of 
antitoxin in the blood serum of immune am 
mals by Behnng, \\ erruck and Kitasato 
The science of immunology, therefore, is 
less than half a century old Its contributions 
to medicine have resulted m an improved 
management of the infectious diseases with a 
marked reduction m mortality Immunolo 
gists and bacteriologists have made contn 
butions to immunology as it relates to surgery 
which have improved the management of 
some of the acute lesions of the abdomen but 
m a great manj lesions there has been no 
material reduction in mortality because of 
their observations 

The identification of the Clostridium welthu 
and Clostridium tetam, the discovery of their 
toxins and the development of antitoxins have 


helped surgeons manage patients with surgical 
lesions resulting from an invasion of these 
micro-organisms but the mortahtj caused by 
the various strains of streptococci, Bacillus 
coh, staphylococci, gonococci, and others of 
the endotoxin group has not been maternity 
affected by the discoveries of those interested 
in this science 

In the management of a spreading cellulitis 
surgeons hav e learned bj trial and error that 
incising along the radiating lines of redness 
which dearly delineates the involved lym 
phatics, should never be done, that nb resec 
tion should not be done early in streptococcic 
pleuntis with effusion, that fallopian tubes 
should not be removed when the process u 
m the acute stage, that acute perforations of 
div erticu/a of the colon should be permitted to 
localize, that early pancreatotomy does not 
reduce the high mortality in acute processes 
intohing that organ 

This improved management, the substitu 
tion or replacement of the immediate by the 
delayed operation has developed gradually 
While the experience of surgeons has sbevn 
the way to a diminished mortality in the acute 
lesions mentioned, the mortality of a lesion 
that is older than the science of immunology 
—spreading peritonitis due to a perforated 
appendix— has not been materially affected 

During the years of controversy among sat 
geons regarding the value of immediate or de 
layed operation for this disease, immunolo 
gists hav e faded to submit finaf evidence sup 
porting either one or the other opinion A te 
view of their contributions on work relative to 
the acute infections in man shows a jusbfi 
cation however for the statement that pa 
dents recover from spreading peritonitis due 
to a perforated appendix just as they do from 
a cellulitis or a pneumonia by means of the 
development of a local tissue and 3 general 
immunity 
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There is no open road to an adequate con- 
ception of the processes or the part certain 
cells play in the development of immunity; 
the paths which lead to it, like the neutro- 
philic filled capillaries in acute inflammation, 
are crowded with conjectures, one of which is 
the part these early migrators play in the de- 
velopment of tissue and general resistance 
The consensus among investigators is that 
while in some instances neutrophils alone are 
responsible for the development of a local tis- 
sue immunity and play a part in the develop- 
ment of a general immunity, larger cells, the 
macrophages, principally the clasmatocytes, 
play the important r 61 e 

The local tissue changes to be described 
which accompany the invasion of normal tissues 
by micro-organisms is important, but it should 
be emphasized that these changes are modified 
by the existence of that which we call a nat- 
ural resistance to infection which in many in- 
stances, is an acquired immunity to a single 
or a group of micro-organisms For instance, 
if the Staphylococcus aureus is injected into 
the skin and subcutaneous tissues of the ab- 
dominal wall of normal guinea pigs, the capil- 
laries are filled with neutrophils within a pe- 
riod of 4 hours Shortly after they become ar- 
ranged in intimate contact with the vessel 
walls and at the end of 10 hours, various stages 
of passage of the leucocytes through the walls 
of the finer vessels can be observed, later they 
appear in the perivascular spaces and sur- 
rounding tissues where they are massed around 
the invading microbes Following this, the 
neutrophils begin to disintegrate, permitting 
proliferation of the micro-organisms Clas- 
matocytes are never seen in large numbers 
The foregoing happens in the tissues of noil- 
immune animals If to other guinea pigs a 
local application of beef broth be applied to 
the skm of the abdomen for 48 hours, or if 
they have been previously immunized by 


cutaneous injections of a live virulent culture 
of the Staphylococcus aureus and then given 
a lethal dose of Staphylococcus aureus, as 
early as 6 hours after injection, there is a pro- 
liferation of clasmatocytes and fibroblasts 
with beginning organization and preservation 
of the integrity of the neutrophils. After 20 
to 30 hours, the clasmatocytes are acting as 
scavengers and at the end of 48 to 72 hours, a 
well walled-off abscess develops in the sub- 
cutaneous tissue Cannon and Pachero be- 
lieve that the immunity secured is due to the 
increase in number of tissue macrophages 
(clasmatocytes) . 

In a histological study of*postmortem tissue 
in man, Robertson and Wiley showed that 
resolution in lobar pneumonia is accompanied 
by an increase of large mononuclear cells; 90 
separate lobe lesions from 40 patients were 
studied Sections obtained from 6 patients 
dying at intervals of from 6 days to 2 months, 
following recovery from this disease showed a 
pronounced macrophage reaction in every in- 
stance These authors observed that when a 
well developed macrophage reaction occurred, 
pneumococci were found to be few in number 
or absent, while in the great majority of le- 
sions of all ages in which the exudate was com- 
posed predominantly of neutrophils, pneumo- 
cocci were abundant They believe that the 
mobilization of the macrophages represents an 
immune response of the pulmonary tissue cells. 

Experimental as well as clinical investi- 
gations have shown that antibodies are found 
locally in very low titre only, and invariably 
cannot be found in the blood stream when the 
neutrophils are operating alone against an 
acute infection When antibodies can be dem- 
onstrated locally, neutrophils have been largelv 
replaced by monocytes and clasmatocytes. 

As early as 1906, Buxton and Torrey showed 
that during the early stages of transit of bac- 
teria from the peritoneal cavity to the blood 
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stream, there is very little phagocytosis in the 
mediastinal glands or elsewhere but later an 
increasing number of bacteria is found with 
in the clasmatocy tes of the lv mph nodes In 
1923, Gay and Marion demonstrated the dtf 
ference in the protection afforded against 
streptococcic infections by the clasmatocy tes 
and neutrophils In pleural cavities prepared 
bv beef broth when the granulation tissue ton 
tamed large numbers of clasmatocy tes, the 
animals were highly resistant to infection, 
while animals with acutely inflamed pleural 
cavities infiltrated with neutrophil* died Gay 
i» also of the opinion that local tissue immu 
mty develops before general immunity 
The experimental wrorh of Mengle, which 
shows that in induced spreading peritonitis in 
dogs absorption from the peritoneal cavity is 
delayed in direct proportion to the seventy 
and duration of the inflammation of Opie and 
Menchen which shows that the later stage* of 
inflammation prevent diffusion of colloids 
and the dissemination of bacteria, of Berlin 
which shows that antitoxin of tetanus ap 
peared in the fixation abscess ot hypenmmu 
mzedhorse&on theseventhdav of Widal which 


shows that following tvphoid fever, agglu 
tinms first appeared in the blood between the 
seventh and tenth davs, of mv associates and 
I who were unable to demonstrate antitoxin 
for the toxin of Clostridium welchu in ap 
prtciable quantities in the blood of patients 
rccov ered from spreading peritonitis due to a 
perforated appendix before the seventh dav 
all seem to indicate that it takes time for im 
raunitv to develop 

The experience of surgeons together with 
the results of laboratory investigation shows 
that inflammation 1* a process prunanh de 
signed by nature to protect man and animal 
Microscopic as well as gross tissue changes 
local as well as humoral antibody titration 
show that the essential to protection is the 
end result of antigen cell reaction From the 
time micro organisms and neutrophils miet 
until local and humoral product* are formed, 
progressn e cellular or tissuechanges in system 
atic succession occur if uninterrupted bv 
man there will develop, invariably , a localized 
collection of material, the end result ot a pro 
ce*s designed for our protection — pus Ilf 
friendly enemy John O Bowm 
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T HE eighth edition of Macleod’s well known 
Physiology 1 is essentially a new book for it has 
been almost entirely rewritten under the editor- 
ship of Dr Philip Bard The volume is really com- 
posed of the contributions of nine individuals, each one 
a specialist of note in his field This arrangement is 
highly desirable for it is generally recognized that 
physiology covers a territory beyond the capacity 
of any single individual 

The subject is introduced by a description of the 
neuromuscular mechanism Then follows quite 
naturally the chapters on excitation, muscle, nerve, 
reflexes and the central nervous system An under- 
standing of these subjects is really necessary for the 
succeeding chapters on special senses, circulation, 
respiration, metabolism, hormones, water balance 
and kidney function It is interesting to note that 
a special section has been devoted to the distribution 
and regulation of water in the body 

The text contains 35s well selected illustrations 
Recent advances in physiology, such as plasma 
clearance, pituitary relationships, humoral trans- 
mission of the nerve impulse, the chemistry of 
muscular contraction, cellular respiration, carbon 
dioxide transportation and electrophysiology are all 
well discussed Technical details and discussions for 
advanced students are placed in small type The 
bibliography is unusually complete and helpful It 
is a question whether it would not be somewhat more 
available ll it were consecutively numbered 

Macleod’s Physiology has a threefold appeal 
it is a suitable text for medical students, by virtue 
of its discussions and bibliography it may be re- 
garded as somewhat of a manual for teachers, the 
applications of physiology which are made to 
medicine and surgery are of value to the student 
as well as the physician or surgeon who wants to 
keep up his physiological understanding of disease 

Waiter J Meek 


F EW research men would undertake the task 
which Markowitz attacked in writing this book 5 , 
and it is likely that few would accomplish so success- 
ful a result If one is critical of the book one has but 
to remember that it treats of a difficult subject for 
exposition in text form, and the author takes justi- 
fiable co\ er under the statement that the book is not 
meant to be a compendium 
The surgical procedures discussed deal practically 
cntirel) with dogs as subj'ects It is true, much 
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elementary instruction is given, such as for animal 
preparation, operating room procedure, and the 
tying of knots Most workers in surgical research 
are already familiar with these facts, but they are 
not out of place in this book, for w ith them it is also 
useful to medical students or other beginners in 
experimental surgery The fundamental technique 
of many standard surgical operations is dearly 
described, and they are applicable in most cases to 
human as well as animal surgery The section on 
surgery of the gastro-intestinal tract and other ab- 
dominal viscera is especially good and quite com- 
plete Throughout the book the illustrations are 
simple, clear, and effectively used 

The style of the text is, in the author’s word, 
“discursive,” and this helps to keep the book alive 
and readable There is an interesting short chapter 
concerning the antivivisection movement at the 
beginning of the book John Martin 


T HE nature of Approved Laboratory Tcclmic 3 has 
not changed materially from the first edition, 
which was reviewed in this Journal, volume 54, page 
725, April, 1932 “Each chapter has been thoroughly 
revised and the majority rewritten ” Manx new 
illustrations have been added Unlike the first 
edition, the present edition was not prepared under 
the auspices of the American Society of Clinical 
Pathologists Instead, a group of 28 collaborators, 
who are listed, have approved the technique of the 
methods included Fix r e new chapters hax’e been 
added Methods for the Hormonal Diagnosis of 
Early Pregnancy, Hydatiform Mole, Chorionepithe- 
lioma and Teratoma of the Testes by Dr Israel 
Davidsohn and Dr Plarrv L Reinhart, Diagnostic 
Mycoiogical Methods and Methods of Examination 
of the Skin and Mucous Membranes for Animal 
Parasites by Dr Edwin S Gault, Methods for Con- 
ducting Tests for Allergy xxith the Assistance of Dr 
Louis Tuft, and Histological Methods and the 
Preparation of Museum Specimens by Dr Frank 
W Konzelmann 

The book is divided, as formerly, into fix'e sections 
(1) general laboratory methods, (2) clinical patho- 
logical methods, (3) bacteriological methods. (4) 
serological methods, and (5) chemical methods 
As the title of the book implies, only the technique 
of methods is covered No attempt lias been made 
to gixe indications or interpretations of laboratoy- 
tests Various techniques are described 111 corn 
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Siderable detail and instruments and steps in 
procedure are frequent!) illustrated Suck rilustra 
tions as the mixing of feces with water seem almost 
too simple to be included Only occasional refer 
ence is made to the original descriptions of methods 
The chapter on animals including care rnocalat 
mg bleeding and the table on blood standards m 
animats should prose especial!) useful to the 
laboratory worker It is surprising that a method 
so universally used as the Newcomer determination 
of the hemoglobin does not find a place in such a 
work Omission of the Tallquist and Dare methods 
is probably warranted 


Chieflv to recommend this book are the ntellmt 
chapters on bacteriology and 'erologv These sub- 
jects Lave seldom been so well treated m a volume 
on laboratory methods Some of the new chapters 
will be of special value to the dermatologist and to 
the allergist Becau'e of its nature this book will 
probabl) be more useful to teachers clinical 
pathologists and laborator) technicians than la 
general pb)sicians and students It can be stated 
without reservation that Kolmer and Boomers 
Apfro-ed Laboratory Technic should be on the refer 
ence shelf of every clinical laboratory 

HowainL Air 
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PRELIMINARY PROGRAM FOR 1938 CLINICAL CONGRESS 


I N the following pages there appears a prelim- 
inary schedule of operative clinics and dem- 
onstrations at the hospitals and medical 
schools, prepared by the Committees on Arrange- 
ments for the twenty-eighth annual Clinical 
Congress of the American College of Surgeons, to 
he held in New York and Brooklyn, October 17 
to 21 It will be noted that clinics are to be held 
on the afternoon of Monday, October 17, and the 
mornings and afternoons of each of the four 
following days Wednesday, October 19, has been 
designated as Brooklyn-Long Island day, and no 
clinics are scheduled for the hospitals m New 
York on that day The clinical program, pub- 
lished in tentative form at this time, will be 
revised and amplified during the months preced- 
ing the Congress 

In addition to an ample and well-arranged 
schedule of operative clinics, at which the tech- 
nique of a wide variety of surgical procedures will 
be demonstrated, the committees are arranging a 
senes of non-operative clinics in many of the 
larger hospitals and the medical schools for the 
presentation of important work being done in 
many special fields, such as traumatic surgery, 
thoracic surgery, neurosurgery, plastic surgery, 
experimental surgery, fractures, cancer, etc The 
programs are to be so correlated that the visiting 
surgeon may be assured of the opportunity to 
devote his time continuously, if he so wishes, to 
clinics dealing particularly with the special sub- 
lets in which he is most interested For example, 
it is planned to arrange so that fracture clinics or 
cancer clinics will be available each forenoon and 
afternoon during the Congress 


The surgeons of New York, Brooklyn and Long 
Island, under the leadership of strong and repre- 
sentative committees, expect to provide a pro- 
gram of clinics and demonstrations that will 
present a complete showing of the clinical activ- 
ities in all departments of surgery in that great 
medical center. The committees are assured of 
the hearty co-operation of the clinicians at the five 
medical schools and more than seventy hospitals 
that will participate in the clinical program The 
committees in charge of arrangements are as 
follows 

New York 

Henry W Cave, Chairman John A McCreery 


Howard A Patterson, 
Secretary 
Frank E Adair 
Frederic tV Bancroft 
Frank E Berry 
Robert E Buckley 
Ralph Colp 
William Darrach 
Carl Eocers 
George J Heuer 
Chari ls Gordon Heyd 
Robert H Kennedy 
Samuel J Kopetsky 


John J Moorhead 
Eugene H Pool 
James I Russell 
Morris K Smith 
J Bentley Squier 
Byron Stookey 
George Gray Ward 
Benjamin P Watson 
Carnes Weeks 
John M Wheeler 
Allen O Whipple 
PhiElip D \Vilson 
Arthur M Wright 


Brooklyn-Long Island 


Donald E McKenna, 
Chairman 

Charles A Anderson 
Robert F Barber 
J Wesley B ulmer 
Chester L Davidson 
Augustus Harris 


John E Jennings 
A W. Martin Marino 
Raymond B Miles 
Leo S Schw artz 
Fedor L Sengpr 
Robert A Wilson 


BROOKLYN DAY 

A featureof this \ ear’s Clinical Congress will be 
Brooklyn Day— Wednesday, October 19— plans 
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the Congress for many years and will continue to 
do so by reason of the constructive program of the 
College, demanded by the increasing number of 
traumatic patients 

Friday — (x) Symposium on obstetrics and gyn- 
ecology, a tentative program for which includes- 

Polapsus Uteri and Its Treatment by Vaginal Hysterec- 
tomy Archibald D Campbell, M D , Montreal 
Experience \wth the Melhado Maneuver for Persistent 
Posterior Position George M White, M D , St 
John. 

Ovarian Hormones and Carcinogenesis Ludwig A 
Emge, M D , San Francisco 

(Subject to be selected ) Jennings C Litzenberg, 
M D , Minneapolis 

The Management of Utcnne Prolapse by Multiple Plastic 
Procedures Edward A Schumann, M D , Phila- 
delphia 

Wertheim Operation for Cancer of the Uterus Prof 
Paul Werner, M D , Vienna 

(2) Symposium on urologic infections, a tenta- 
tive program for which includes- 

Obstructive Uropathies Alexander Randall, M D , 
Philadelphia 

Tuberculosis of the Gemto-Urinary Tract in Children 
Gilbert J Thomas, M D , Minneapolis 
Problems in Differential Diagnosis between Urologic 
Lesions and Abdominal Lesions Herman L Kretsch- 
mer, M D , Chicago 

Pyelonephritis and Its Treatment William F Braasch, 
M D , Rochester, Minn 

(3) A fracture symposium, dealing with the 
diagnosis and treatment of specific fractures by 
modem approved methods A feature of this 
symposium will deal with improved facilities for 
graduate training in the subject of fracture treat- 
ment The high level, from both scientific and 
practical viewpoints, that has been reached by the 
authoritative transactions of the Committee on 
Fractures, under whose auspices the program has 
been arranged, will be maintained for this session 

SYMPOSIUM ON GRADUATE TRAINING FOR 
SURGERY 

A symposium on a subject of great interest to 
all fellows, “Graduate Training for Surgery and 
the Surgical Specialties,” will be presented on 
Monday morning at 10 o’clock in the opening 
session of the annual hospital conference The 
papers and discussion, participated in by leaders 
m the field of surgical education and in clinical 
pract'ce, will have to do with the content of the 
courses included in the proposed plan It is the 
intent of the College that no qualified man shall 
lack the opportunity to obtain the graduate 
training necessary to meet the present require- 
ments for fellowship in the College, and hospital 
support is essential in making available wider 
graduate training opportunities 


The College has committed itself to a thorough, 
systematic, and determined effort to advance 
graduate training for surgery. It will be conceded 
that more opportunities for graduate training 
must be provided if thoroughly trained surgeons 
are to be supplied in sufficient numbers. During 
the past two years an intensive study has. been 
made of hospitals which are at present equipped 
and organized to provide acceptable graduate 
training under the criteria for graduate training 
for surgery as formulated by the College, and also 
of other hospitals which, with some slight adjust- 
ment, can qualify under the criteria The list of 
hospitals which have been approved for graduate 
training in surgery and the surgical specialties 
will be presented in this symposium. 

PRE-CONVOCATION MEETING OF INITIATES 

As the convocation and the presidential meet- 
ing will be combined in one session on Monday 
evening, a portion of the convocation ceremonies 
will be conducted at a formal session of the fellows 
of the College in the ballroom of the Waldorf- 
Astoria on Monday afternoon at 3 o’clock. The 
program for this session will include addresses 
dealing with the ideals, purposes and activities of 
the College, by Dr. Frederic A. Besley, president, 
Dr George Crile, chairman of the Board of 
Regents, Dr. Irvin Abell, vice chairman of the 
board, Dr Howard C. Naffziger, president-elect, 
Dr. Bowman C Crowell and Dr. Malcolm T 
MacEachem, associate directors. The reading of 
the fellowship pledge in unison by the initiates 
and the signing of the fellowship roll will be fol- 
lowed by a reception to the initiates and members 
of their families by the officers, regents, and fel- 
lows 

ROUND TABLE CONFERENCES 

A series of midday round table conferences pro- 
vides an innovation at this year’s Congress, which, 
it is believed, will win immediate approval. These 
conferences will be held on Tuesday, Wednes- 
day and Friday, from 12 to 1 o’clock, in rooms 
with capacities of from one to two hundred 
Because of the expected interest in these confer- 
ences, and because of limited accommodations in 
certain of the rooms, admittance will be controlled 
by means of special tickets, issued to the visiting 
surgeons at the registration desk. 

The following subjects and leaders of the con- 
ferences have been selected 

Infections in Surgery Mont Rogers Reid, M D 
Cincinnati 

Shock Alfred Blalock, M D , Nashville 

The Choice of Anesthetic John S Lundy, M D 
Rochester, Minn ’ 
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for which are being arranged by the Brooklyn- 
Long Island Committee on Arrangements A pre 
liminary schedule of clinics for both the morning 
and afternoon of that day appears in the following 
pages On Wednesday ev ening a scientific session, 
for which a special program is being arranged, 
will be held in the ballroom of the Waldorf 
Astona Hotel with Dr Donald E McKenna, 
Chairman of the Brooklyn-Long Island Commit- 
tee presiding He will deliver an address of 
welcome on behalf of his committee and the 
Brooklyn-Long Island fellows 

EVENING SESSIONS 

At the presidential meeting and convocation 
on Monday e\ emngin the ballroom of the U aldorf 
Astona, Dr Henry IV Cave, Chairman of the 
New \ork Committee on Arrangements, will de 
liver an address of welcome A number of dis 
tmguisbed surgeons from foreign countries are 
expected to attend the Congress and will be intro- 
duced at this session by Dr Frank W Lynch of 
San Francisco, vice president The presidential 
address by Dr Frederic A Besley, of Waukegan 
Illinois, the retiring president, will be followed by 
the inauguration of the new officers President, 
Howard C Naffziger M D San Francisco first 
vice president \ emon C David M D Chi 
cago second vice president Fraser B Gurd, 
M D Montreal The 1938 class of initiates will 
be presented by Dr George Crile chairman of the 
Board of Regents, and fellowships conferred by 
the president A feature of this evening session 
will be the annual oration on surgery 

Programs for the scientific sessions on Tuesday , 
Wednesday and Thursday evenings are being 
prepared by the Executive Committee of the 
Board of Regents Eminent surgeons of the 
United States and Canada and visiting surgeons 
from foreign countries have been invited to pre 
sent and discuss papers dealing with surgical sub- 
jects of timely importance These programs 
include a sy mposium on the Treatment of Bron 
chiectasis, in which Dr Norman S Shenstone 
of Toronto will present the surgical viewpoint 
and Dr J J Singer, o! Los Angeles the medical 
viewpoint A second symposium will deal with 
Regional Ileitis 'in which Dr Charles G Mixter 
of Boston will present the surgical viewpoint and 
Dr Bumll B Crohn, of New korl the medical 
viewpoint For the annual fracture oration Dr 
Isidore Cohn of New Orleans wiU discuss the 
* Evolution of Fracture Treatment tt H 
Ogilvie, M D FRCS surgeon to Guy s Hos 
pital London England mil read a paper on The 
Radical Operation for Cancer o! the Stomach 


In addition to an extensive schedule of eper 
alive clinics and demonstrations at the hospitals 
and schools, prepared by the subcommittees oa 
ophtbalmological and otolarvngological surgery, 
as presented in tentative form in the following 
pages, programs are being prepared for scientific 
sessions for these tvv 0 sections on Tuesday and 
Thursday evenings at the Waldorf Astona Hotel 
Visiting ophthalmologists and otolaryngologists 
will present and discuss papers of specul interest 
to those who practice these specialties 


AFTERNOON SESSIONS 


Programs are in preparation for six scientific 
sessions to be held in the grand halJroom of (he 
Waldorf Astona, on Tuesday, Wednesday, Thurs- 
day and Friday afternoons, at two odoch. The 
papers to be presented will deal with cancer, u 
dustnal medicine and traumatic surgery, frac 
tures urology, obstetnes and gynecology 

Tuesday — A cancer symposium, contwed to a 
discussion of the treatment of earner of vinous 
organs for curative and palliative purposes be 
surgery and radiation with an evaluation of their 
efficacy Among the subjects to be presented 
will be cancer of the lung esophagus and breast 
This symposium will be conducted under the 
sponsorship of the Committee on the Treatment 
of Malignant Diseases which has contributed so 
greatly to the progress of cancer treatment on 
this continent 

W’ednesday— A symposium of Surgical Pro- 
cedures on the Handicapped Patient ” The tenta 
tive program includes 


Factors Determining Selection and Adm,ms ntwn « 
Anesthetic# W esiev BotRs'E UD Montreal 
Surgical Procedures on the Diabetic ttUMJ 5 MCMI 
trick M D Boston 

Medical Aspects in Tre operative and Postoperative Cart 
0/ Diabetic and Cardiac Patients J vires E PAtunr, 
M D Atlanta. 


Thursday — A symposium on industrial mediant 
and traumatic surgery Subtects of direct interest 
to surgeons m industry and to those dealing W 
the surgery 0/ trauma will be presented tinder the 
auspices of the Committee on Industrial Medicine 
and Traumatic Surgeiy Among the subjects to 
be di«cussed are The hazards of dust in industry 
and their control industrial dermatoses treat 
ment of direct trauma to certain parts 0/ thebodj 
the rehabilitation of the injured man m industry 
The work of the College with the medical serv 
ices in industry during the year will be reported 
together with a tw eh e y ear summary of the Co! 
lege s activ ltics in this field This session has fu* 
nisbed one of tbe especially attractive features cl 
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the Congress for many years and will continue to 
do so by reason of the constructive program of the 
College, demanded by the increasing number of 
traumatic patients 

Friday — (1) Symposium on obstetrics and gyn- 
ecology, a tentative program for which includes. 

Polapsus Uteri and Its Treatment by Vaginal Hysterec- 
tomy Archibald D Campbell, M D , Montreal 
Experience with the Melhado Maneuver for Persistent 
Posterior Position George M White, M D , St 
John 

Ovarian Hormones and Carcinogenesis Ludwig A 
Emge, M D , San Francisco 

(Subject to be selected) Jennings C Litzenberg, 
M D , Minneapolis 

The Management of Uterine Prolapse by Multiple Plastic 
Procedures Edward A Schumann, M D , Phila- 
delphia 

Wertheim Operation for Cancer of the Uterus Prof 
Paul Werner, M D , Vienna 

(2) Symposium on urologic infections, a tenta- 
tive program for which includes. 

Obstructive Uropathies Alexander Randall, M D , 
Philadelphia 

Tuberculosis of the Gemto-Urinary Tract m Children 
Gilbert J Thomas, M D , Minneapolis 
Problems in Differential Diagnosis between Urologic 
Lesions and Abdominal Lesions Herman L Kretsch- 
mer, M D , Chicago 

Pyelonephritis and Its Treatment William I r Braasch, 
M D , Rochester, Minn 

(3) A fracture symposium, dealing with the 
diagnosis and treatment of specific fractures by 
modern approved methods A feature of this 
symposium will deal with improved facilities for 
graduate training in the subject of fracture treat- 
ment The high level, from both scientific and 
practical viewpoints, that has been reached by the 
authoritative transactions of the Committee on 
Fractures, under whose auspices the program has 
been arranged, will be maintained for this session 

SYMPOSIUM ON GRADUATE TRAINING FOR 
SURGERY 

A symposium on a subject of great interest to 
all fellows, “Graduate Training for Surgery and 
the Surgical Specialties,” will be presented on 
Monday morning at 10 o’clock in the opening 
session of the annual hospital conference The 
papers and discussion, participated in by leaders 
in the field of surgical education and in clinical 
practice, will have to do with the content of the 
courses included in the proposed plan. It is the 
intent of the College that no qualified man shall 
lack the opportunity to obtain the graduate 
training necessary to meet the present require- 
ments for fellowship in the College, and hospital 
support is essential in making available wider 
graduate training opportunities 


The College has committed itself to a thorough, 
systematic, and determined effort to advance 
graduate training for surgery It will be conceded 
that more opportunities for graduate training 
must be provided if thoroughly trained surgeons 
are to be supplied in sufficient numbers During 
the past two years an intensive study has been 
made of hospitals which are at present equipped 
and organized to provide acceptable graduate 
training under the criteria for graduate training 
for surgery as formulated by the College, and also 
of other hospitals which, with some slight adjust- 
ment, can qualify under the criteria The list of 
hospitals which have been approved for graduate 
training in surgery and the surgical specialties 
will be presented in this symposium 

PRE-CONVOCATION MEETING OF INITIATES 

As the convocation and the presidential meet- 
ing will be combined in one session on Monday 
evening, a portion of the convocation ceremonies 
will be conducted at a formal session of the fellows 
of the College in the ballroom of the Waldorf- 
Astona on Monday afternoon at 3 o’clock The 
program for this session will include addresses 
dealing with the ideals, purposes and activities of 
the College, by Dr. Frederic A Besley, president, 
Dr George Crile, chairman of the Board of 
Regents, Dr Irvin Abell, vice chairman of the 
board, Dr Howard C Naffziger, president-elect, 
Dr. Bowman C Crowell and Dr Malcolm T 
MacEachem, associate directors The reading of 
the fellowship pledge in unison by the initiates 
and the signing of the fellowship roll will be fol- 
lowed by a reception to the initiates and members 
of their families by the officers, regents, and fel- 
lows 

ROUND TABLE CONFERENCES 

A series of midday round table conferences pro- 
vides an innovation at this year’s Congress, which, 
it is believed, will win immediate approval. These 
conferences will be held on Tuesday, Wednes- 
day and Friday, from 12 to 1 o’clock, in rooms 
with capacities of from one to two hundred. 
Because of the expected interest in these confer- 
ences, and because of limited accommodations in 
certain of the rooms, admittance will be controlled 
by means of special tickets, issued to the visiting 
surgeons at the registration desk. 

The following subjects and leaders of the con- 
ferences have been selected 

Infections m Surgery Mont Rogers Reid, M D , 
Cincinnati 

Shock Alfred Blalock, M D , Nashville 

The Choice of Anesthetic John S Lundy, M D 
Rochester, Minn 
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The Immediate Repair of Cutaneous Defects St .vines 
L Xoclf MD Chicago 

Craniocerebral Injuries Clato*. C Cri.Euv'x M D 
kichn ond 

The Surgical Problem of Hypertension Lovvi Davis 
M D , Chicago 

Thoracic Surgery Dsnttj. C he. kin HD Atlanta 

The I revention of I ostoperative i ulmonary Complies 
tions Kvinr. Holman, M D , San Francisco 

Obstetrics John Fraser M D Montreal 

HOSPITAL CONFERENCE 

The annual hospital conference will open the 
Congress with a session in the Ballroom of the 
Waldorf Astoria at 10 o clock on Monday morn 
ing At this session a complete report of the 
college plan for graduate training in surgery mil 
be presented and the approved list of hospitals 
officially announced 

On Monday afternoon andonTuesdaj Wednes- 
day and Thursday, both morning and afternoon 
an interesting program of papers, round table 
conferences and practical demons t rations, all deal 
mg mth the many problems related to hospital 
efficiency, is being prepared It is planned to 
make this year s ses«ionof wide interest and prac 
ttcal character through a careful selection of 
subjects to be presented and discussed by surgeons 
and hospital executives, particular interest being 
directed toward professional standards ard the 
vital problems related to hospital economics 

HEADQUARTERS — TECHNICAL EYfllBITlDN 

Headquarters for the Congress will be estab- 
lished at the Waldorf Axiom. Hotel on Park 
Avenue between 49th and 50th Streets where the 
grand ballroom and large adjacent foyers the 
Astor Gallery, Jade and Basildon Rooms, all on 
the third floor of the hotel hav e been re sen ed for 
Congress headquarters — scientific sessions and 
conferences, and for the scientific and technical 
exhibits 

The technical exhibition together with the 
registration and clinic ticket bureaus, will be 
located in the east foy er Astor Gallen jade and 
Basildon Rooms all on the third floor of the 
hotel The bulletin boards on which the dailv 
clinical program will be posted each afternoon for 
the following day, will be placed in these rooms 
Leading manufacturers of surgical instruments 
x ray apparatus, sterilizers, operating room lights 
ligatures, dressings hospital apparatus and sup- 
plies of all kinds pharmaceuticals and publishers 
of medical books will be represented in this 
exhibition railroad fares 

No special rates ha\e been authorized by the 
railroads for the 1938 Clinical Congress m New 


Lock and Brooklyn so that certificates will ret be 
required Hove\ er, the railroads m the wes tm 
northwestern and southwestern states will ©*er 
for salem October round tnpticketstohewWk 
via the Chicago and St Louis gateways with a 
30-da v return limit at a low rate In the south 
eastern states round trip tickets with a sy-dn 
return limit mil be available 
In the territory east o! Chicago and St Louis 
north of the Ohio and Potomac rivers, including 
the north Atlantic and 2 Vew England states and 
the eastern provinces of Canada, regular rates oi 
three cents per mile in pullmans and two cents per 
mile in coaches will be tn effect 
Local ticket agents will provide more complete 
information as to rates, routes and stop-oiet 
privileges 


NEW YORK HOTELS A-TJ THE® RATES 
In addition to the headquarters hotel, the 
Waldorf Astona, there are many first-class hotels 
within short walking distance of headquf'R 
providing ample hotel facilities at rea owfe 
rates It js suggested that reservation of hotel 
accommodations be made at an early date the 
following hotels are recommended bv the Com 
roittee .. 


Ambassador ParfcAve at 51st St 
Barclay nt East4?thSt 
Lrlmowt 1 laia Lexington Av« at 4qthSt 
fidtroore Madison Avc 0144th St 
Chatham Vanderbilt Vve at4SthSt 
Commodore 42nd St at Lexington Ave 
Lexington Lexington A»e at4SthSt 
J\ewV\eston Madison Avc at 50th St 
Park Lane a 00 1 ark Av e 
RjU Carlton Madison Ave at 46th bt 
Pooseselt Madison ive at45thSt 
Shelton Lexington Ave at 48th St 
VVaMorf V«tona Park Vve at 50th St 


ADVAI CE REG STR VflON 
The hospitals and medical schools of Greater 
New \ork afford accommodation for a far?* 
number of \ isitmg surgeons but to insure assist 
overcrowding attendance at the Congress will .be 
limited to a number that can be comfort-W* 
accommodated at the climes The limit of attend 
ante will be based upon the result of a survey 01 
the operating rooms and laboratories of the hos- 
pitals and medical schools to detenu re their 
capacitt for visitors It is expected, therefore 
that those surgeons who wish to attend the 
Congress will register in advance A registration 
fee will be required of surgeons attending tee 
annua) Clinical Congress such fees providing tie 
funds with whirfi to meet the expenses of the 
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Congress To each surgeon registering in advance 
a formal receipt will be issued, which is to be 
exchanged for a general admission card upon his 
registration at headquarters dunng the Congress 
This card is not transferable and must be pre- 
sented in order to secure clinic tickets and 
admission to scientific sessions 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows and 
endorsed junior candidates shall be $5 00, that no 
fee for the 1938 Congress shall be required of 


initiates (class of 1938), that the fee for non- 
fellows attending as invited guests of the College 
will be $xo 00 

Admittance to clinics and demonstrations at 
the hospitals will be controlled by means of clinic 
tickets This plan provides an efficient means for 
the distribution of the visiting surgeons among 
the various clinics and assures against overcrowd- 
ing The number of tickets issued for any clinic 
will be limited to the capacity of the room in 
which the clinic is given 
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The Immediate Repair at Cutaneous Defects Siuve* 
L hocn M D Chicago 

Craniocerebral Injuries Cur he C Coleman J[ D 
Richmond 

The Surgical Problem of Hvpcrtetiswn Lqyac Davis 
M D ChicaK> 

Thoracic Surgery Daniel C f ixr» M D Atlanta 

The Prevention of Postoperative Pulmonary Complies 
turns EtrttE Houiui M D , San Francisco 

Obstetrics Jons Fraser MD Montreal 

IlOSTITAl CONTEREACE 

The annual hospital conference will open the 
Congress with a session tn the Ballroom of the 
Waldorf Astoria at 10 a clock on Month) mom 
mg At this session & complete report of the 
college plan for graduate training in surgery will 
be presented and the approved list of hospitals 
officially announced 

On M onday afternoon, and onTuesday , W ednes 
day and Thursday, both morning and afternoon, 
an interesting program of papers, round table 
conferences and practical demonstrations all deal 
mg with the manv problems related to hospital 
efficiency, is being prepared It is planned to 
make this year s session of wide interest and prac 
tical character through a careful selection of 
subjects to be presented and discu 3 ed by surgeons 
and hospital executives, particular interest being 
directed toward professional standards and the 
vital problems related to hospital economics 

HEADQ t, ASTERS — TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab- 
lished at the W aldorf Astoria Hotel on Park 
Av enue between 49th and 50th Streets where the 
grand ballroom and large adjacent foyers, the 
Aster Gallery, Jade and Basildon Rooms, all on 
the third floor of the hotel have been reserved for 
Congress headquarters — scientific sessions and 
conferences, and for the scientific and technical 
exhibits 

The technical exhibition together with the 
registration and clinu. ticket bureaus will be 
located m the east foy er, Astor Gallery Jade and 
Basildon Rooms, all on the third floor of the 
hotel The bulletin boards on which the daily 
clinical program will be posted each afternoon for 
the following day > will be placed in these rooms 
Leading manufacturers of surgical instruments 
x ray apparatus sterilizers, opera ting room lights 
ligatures, dressings hospital apparatus and sup 
plies of all kinds pharmaceuticals and publishers 
of medical books will be represented in this 
exhibition railroad fares 

No special rales have been authorized by the 
railroads for the 1938 CUniud Congress in New 


1 ork and Brooklyn so that certificates trill not be 
required Howev er, the railroads m the western 
northwestern and southwestern states mil oSer 
for sale in October round tripticletstoNevAo t 
via the Chicago and St Louts gateways with a 
3Q-da> return limit at a low rate In the south 
eastern states round trip tickets With a 15-da) 
return limit will be available 
In the temtorv east of Chicago and St Louis 
north of the Ohio and Potomac n ers, laefuidg 
the north Atlantic and New Englard s' ales a i 
the eastern provinces of Canada regular rates tf 
three cents per mile tn pullmacs and two cents per 
mile in coaches nfll be in effect 
Local ticket agents will provide more complete 
information as to rates, routes and stop-over 
privileges 

NEW YORK HOTELS AND THEIR RATES 
In addition to the headquarters hotel, the 
Waldorf Astoria, there are many fust-class hotels 
within short walking distance of headquarter* 
providing ample hotel facilities at reasonable 
rates It is suggested that reservation of bow 
accommodations be made at an early date The 
following hotels are recommended b) the Com 



Ambassador Fait Ave at jrstSt $o 00 f* » 

Barclay in Fait 4 Stb St * <*> 

Belmont Tlaza Leiwgton Ave at 49th St 3 5° “ w 

Biitmorr Jfadison \ve at 44th St 6 *° R 00 

Chatham Vanderbilt A ve at 4 <ith St 4 00 7 50 

Commodore 4md St at Lexington Avt 3 5° 5 °° 

Lexington Lexington Me at 48th St 3 5° f 5® 

Yew Ue ton Midi on Ave at 50th St 4 00 J » 

I ark Lane 199 Part Ave b °° 

Ritz Carllon Madison \vt at 46th St 7 00 9 

Roo evelt Madison Ave at 45th St 5 00 l®" 

Shelton Lexiopton Ave at aSthSt 3 w * S® 

Waldorf Vs Iona Park Ave at joth St 7 ®° ,0 00 

ADVANCE REGISTRATION 

The hospitals and medical schools of Greater 
New \ ork afford accommodation for a » S' 
number of v isitmg surgeons, but to insure against 
overcrowding attendance at the Congress will be 
limited to a number tbit can be comfortabtv 
accommodated at the clinics The limit of attend 
ance will be based upon the result of a survey o* 
the operating rooms and laboratories of the hos- 
pitals and medical schools to determine their 
capacity for visitors It is expected, therefore 
that those surgeons who wish to attend toe 
Congress will register in advance A registration 
fee will be required of „urgeons attending the 
annual Clinical Congress such fees providing the 
funds with which to meet the expenses 0! tre 



PRELIMINARY CLINICAL PROGRAM 

Arranged in the Following Subdivisions: General Surgery, Obstetrics and Gynecology, 
Surgery of Bones and Joints, Genito-Urinary Surgery, Fractures and Traumatic Surgery, 
Thoracic Surgery, Neurosurgery, Plastic and Faciomaxillary Surgery, Ophthalmology, 

Otolaryngology 

NEW YORK— GENERAL SURGERY 


Monday 

BELLEVUE HOSPITAL 

E A Rovenstine and staff— 2 (Amphi 2) Symposium 
oti anesthesia Ti e anesthetic management of patients 
with hyperactive carotid sinus reflexes, therapeutic nerve 
blocks (for angina, intractable pain, etc ), demonstration 
of the technique for oropharangeal insufflation of oxygen 

BETH ISRAEL HOSPITAL 
Harry E Isaacs and staff— 2 Operations for gall bladder 
disease Dry clinics Cholecystectomy without drain- 
age, common duct obstruction, resectable liter tumors 

FORDHAM HOSPITAL 

E R Cunniffe, R E Walsh, and Alfred G Forman— 2. 
Operative and dry clinics 

GOUVERNEUR HOSPITAL 
R. F Carter and R B Loan an— 2 Diagnosis and sur- 
gical management of gall bladder disease 

LENOX HILL HOSPITAL 
Carl Eggers, Otto C Pickkardt, DeWitt Stetten and 
staffs — 2 General surgical operations Dry clinics 
Symposium on gastric and duodenal ulcer and associ- 
ated lesions, with demonstration of cases, value of test 
meals, x-ray diagnosis, gastroscopy, the duodenal tube 
and its uses, ambulatory treatment of ulcer, gastro- 
enterostomy, result of resection for ulcer, treatment of 
£ ssociated lesions 

Herman Fischer — 2 Exhibition of moulages of path- 
ological specimens of gastro-intestwal tract 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Frank C Yeomans — r 30 Proctological operations 

ST LUKE’S HOSPITAL 
Staff — 2 Dry climes 

Tuesday 

BELLEVUE HOSPITAL 
Arthur Burdick and staff — 9 30 Operations 
J A McCreery and staff— 9 30 Operations 
Guilford Dudley and staff— 9 30 Operations 
J A McCreeri, William Hinton, William H Barbour, 
Guilford Dudley, and Jacob Buckstein— 2 (Araphi 
1) Symposium on surgical diseases ot the stomach 

FLOWER-FIFTH AVENUE HOSPITAL 
L R Kaufman — 2 Operative and dry clinic 

FORDHAM HOSPITAL 

E R Cunniffe, R E Walsh, and Alfred G Forman— 2 
Opcratu e and dry clinics 


Alexander Nicoll, James Kenyon, and Louis Marton 
— 2 Operative and dry clinics 

GOUVERNEUR HOSPITAL 
F M Conway — 9 Diverticulitis of the colon 
M Berck — 9 Diagnosis and treatment of penetrating 
wounds of the esophagus 

Joseph Girsdansky — 2 Injection treatment of hernia 
and vancose veins 

HOSPITAL FOR JOINT DISEASES 
Staff — 9 General surgical and proctological operations 

LENOX HILL HOSPITAL 

Stag — 9 Dry clinic Affections of the thyroid gland and 
complications basal metabolism studies m goiter, sim- 
ple goiter, adenoma, adenoma with hyperthyroidism, 
exophthalmic goiter, treatment of complications 
Dry Clinics— 2 

Carl Eggers Esophageal lesions 
William H Stewart and staff. Cinefiuorographic demon- 
stration of esophageal lesions 
Herbert W Meyer Reconstruction operations for epi- 
thelioma of the face 

LINCOLN HOSPITAL 

Kirby Dwight and staff — 9 Operative and dry clinics 

LUTHERAN HOSPITAL 
Alfred G Forman and staff— 9 Operations 
John P Bruckner and staff— 2 Dry clinics 
JohnP Bruckner Ludwig’s angina 
Charles S Cassasa Intestinal obstruction 
Angelo A Zingaro Epiphyseal fracture 
Loots Perotta Technique of spinal anesthesia and end 
results 

MEMORIAL HOSPITAL 

Bradley Coley — 9 Amputation of leg for osteogenic 
sarcoma 

Frank E Adair — 10 Radical amputation of breast for 
carcinoma 

METROPOLITAN HOSPITAL 
J. H Fobes — 9 Stomach surgery with x-ray and gas- 
troscopy, hernia, liver, spleen, appendicitis 

NEW YORK CITY HOSPITAL 
Frederic Bancroft and Margaret Stanley-Brown — 9 
Symposium Thrombosis, thrombophlebitis and em- 
bolism 

Lyman W Crossman and staff — 9 Operations 

NEW YORK HOSPITAL 

George J Heuer and staff — 9 Operative and dry elm ics 
George J Heuer Surgical treatment of hypertension 
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NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
John J McGrath— ii Operations 
Vincent Hurley — i 30 Proctological surgery, demon- 
strations on the cadaver 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Carl Eggers— 9 Dry clinic Surgery of the head and neck 
Charlts G Heyd— 9 Operations 
Edward W Patterson— 9 Operations 

PRESBYTERIAN HOSPITAL 
Allen 0 WmppLE and staff — g Operations 
BFvrRLY C Smith, David C Bull, Louis Bauman, and 
Byron Stooky — 9 Symposium on vascular disturbances 
of extremities 

John M Hanford, Arthur P Stout, Cushman D Haag- 
ensen, Maurice Lenz, and Theodore P Edfrhard — 

2 Symposium on therapy of tumors of head and neck 

ROOSEVELT HOSPITAL 

William C White and Howard A Patterson — 9 Thy- 
roid clinic, operative and dry 
Lewis II Booth, Malcolm H Munkittrick, and Pali 
M Wood — 2 Anesthesia conference 

ST FRANCIS HOSPITAL 

Robert B Lobban and staff— 9 Gastro-intestinal opera- 
tions 

ST LUKE’S HOSPITAL 

John Douglas, Henry H M Lyle, William F MacFet, 
Edward J Donovan, Morris K Smith and staff— 9 
Operations 

ST VINCENT’S HOSPITAL 
Raymond P Sullivan, Constantine J MacGuire, Louis 
F Sanman, and Clarence P Howley— 9 Operations 
Joseph A Brady, Bernard D Hannan, and Harry V 
WALsn— 9 Operations 

Raymond I’ Sullivan, Constantine J MacGuire, 
Louis F Sanman, Clarence P Howley— 9 Operations 
Raymond P Sullivan, Constantine J MacGuire, 
Louis F Sanman, and Clarence P Howley — 2 
Colon clinic, follow-up and pathological demonstration 
George R Stuart, Frank J McGowan, and Francis X 
Timonty — 2 Dry clinic and ward rounds 

UNITED STATES MARINE HOSPITAL 
(Stapleton, SI) 

C Ferguson and R A Mee — 9 Symposium on rectal 
surgery 

C Ferguson and R A Mee — 2 Rectal clinic 
L A Palmer — 3 Hernia operations 

Friday 

BELLEVUE HOSPITAL 

C J McGuire, John A Sutton, Arthur Wright, and 
Dr Durante — 9 3o(Amph 1) Symposium on gall blad- 
der surgery 

BETH ISRAEL HOSPITAL 
Percy Klingenstein and Staff — 2 General surgical clinic, 
operations Graves’ disease, gastroduodenal ulcer 

Dry Clinics 

Percy Klingenstein Pre-operative radiation in carci- 
noma of the breast 
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I Kross Obstructive lesions of the small intestine with 
case presentations 

Samuel Motson Unusual pre-operative complications of 
hernia 

FORDHAM HOSPITAL 

E R Cunniffe.R E Walsh, and Alfred G Forman— 2 
Operative and dry clinics 

FRENCH HOSPITAL 

Arthur M Wright and D A DeSanto — 9 Gall bladder 
symposium 

LENOX HILL HOSPITAL 

Staff — 10 30 Symposium on lesions of the colon, diver- 
ticulitis and sigmoiditis, differential diagnosis between 
carcinoma and diverticulitis and sigmoiditis, carcinoma 
of the colon, carcinoma of the rectum 

LINCOLN HOSPITAL 

Bradley L Coley and staff — 9 Operative and dry 
clinics 

MEMORIAL HOSPITAL 

Hayes E Martin— 9 Hemilaryngectomy for carcinoma 
George T Pack — 9 Intrascapulo thoracic amputation for 
melanoma 

Staff — 10 Demonstration of x-ray and radium equipment 
Inspection of new Memorial Hospital 

METROPOLITAN HOSPITAL 
Clifford Hayner— 9 Problems in serious appendix cases 
Charles Halberstam— 9 Perforated ulcer of the stom 
ach 

Joseph Sileo — 11 Postoperative thrombosis and embo- 
lism 

Louis Palermo— ii 30 Bums 

NEW YORK CITY HOSPITAL 
Isidor Kross and staff — 9 Surgical clinic 

NEW YORK HOSPITAL 

Glorge J IIeuer and staff — 9 Operative and dry clinics 
Frank Glenn Acute cholecystitis 
William F MacFee Carcinoma of the large bowel 
Ralph F Bowers Terminal ileitis 
Cranston W Holman Pre- and postoperative studies of 
gastric secretion 

William A Cooper Carcinoma of the ampulla of vater 
Herbert Conway Leiomyosarcoma of the stomach 

NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 

Mary L Edward, Emma Aronson, and Margaret Stan- 
ley-Brown — 9 Operative clinic 
Asta Wittner and Sophie Spitz — 9 Sterility clinic 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Herbert C Chase — 11 Operations. 

John E Hammett— i 30 Operations 
William M Cooper — 2 30 Varicose veins 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Thomas II Russell— 9 Operation 
Carl Eggers — 2 Operations Breast, head and neck 

cases 

John I* Erdmann — 2 Operations 
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W iu.lf.is DtH Andris Splenectomy 
William F MacFee Surgical lesions of the mouth and 
jaws 

Raiph F Bowers Results jn 900 thyroidectomies 
Bronson S Rav Organisation of a follow up department 
N Cjtandler Foot Contribution of a laboratory of sur 
peal pathology to a surgical service 

NEW YORK INFIRMARY FOR WOMEN 
AND CHILDREN 

Anna JltBEsr MarvL Edwards and Frances Bogatko 
— 9 Surgical follow up clime. 

Eeise L Esperanci— j Tumor conference 


NEW YORK rOIACLIMC MEDICAL SCHOOL 
AND HOSPITAL 

Frederics. C Keller— jo Cadaver demonstration of 
surgical anatomy 

Robert F Brennan— j j Operations 
Jerome >I LYM.H — • 1 jo Troctologica) operations 
Edward L Kellogg— 3 jo Operations 


NEW YORK POST GRADUATF MIDICU 
SCHOOL AND HObRlTU. 

Care Fcoers— 9 Breast dmic (skin and cancer unit) 
Uaiter T DANNREtrntES— 3 Operations 
TjiosmsH Russell— a Operations 

PRESBYTERIAN HOSPITAL 
Auxn O W hippie and Lons M Rolsselot— 9 Sple 
nectomy 

William B Parsons and Lahsei.ce W Sj.oa.n- g 
Thyroid operations 

Waiter U Palmer Uiumm B Parsons Latrence 
W Sloan Bertram J Sanger and Arthlr P Stoct 
— 10 Symposium on Jhyroid disease 
Alien O Whipple William P Thootso i Kenneth R 
Mc-Upir, K West Lons ti Rolsselot and Robert 
H F 1 1 wm Jr —2 Symposium on blood dyscrasias 
and sphropaihies 

FOOSCY ELT HOSPIT a 
HlNPV W Cave— j Operation ulcerative colitis 
Thomas T Macue and Lavsence Somiu -9 l> y 
dime 

CondictW Cutler J* Howard! Shatticn V iluau 
II Boone and G I McNeet— 1 Symposium Niirgcry 
of the stomach 

Grant T Pena over and Jews M Fsestov— j Sym 
posium Y ascular surgery 

ST FRANCIS HOSPITAL 

Alexander Nicole and staff — 9 Call bladder operation 
Charles \ ejnoda and staff— 9 Abdominal operations 


ST LUKES HOSPITAL 

John Uoiclas Henry H M Lyle WullauF MacFee 
Edward J Donovan Mo*Rrs X Smith and staff— 0 
Operations , _ . . 

Mather Cleveland and staff — 1 Operative and dry 


C/ ‘ 0W ST VINCENTS HOSPITAL 
GtiBOtR STUART Franl J McGowan and Francis \ 
Timonev— 9 Operative and dry clinics 
Raymond P Suluvan Constantine J MacGvir* 
LotlsF Sanman and Clarence P IIoht.iv— g Opcr 


JoSemTa Brady Bernard D Hannan and Harpy \ 
Wairh— * Operative and dry clinics 


UNITED STATES ifARISfc HOSl-HAL 
e ton SI) 

L A Palmer Dr Cooper Da B».vsmm F Litrasna 
Dr Kennedy and C R Smith— g Symposium on 
gastric surgery 

Dr Cooper — 9 Hernia operations 
L \ I aimer— 1 Operative hernia ardapprrdveilclav. 
H Kelman and Dr Cooper— 1 Symposium on ptnpb 
eral vascular diseases 


Thursday 

BELLEVUE HOSriTU, 
iRurt x It XU.2TT and staff — 9 so Operations. 

Row ricv Grace Artis *s McQullan Harry OOa 
aor and Rissell Iatterson— g joftmph 1) Sym 
po lumon dis-a esof the thyroid 
J ENiwcK Beekman and staff— a (Amph. 3) Sym po mm 
on surgery of children 

FOP D HAM HOSPITAL 

Alexander \icoll, James Kevnon and Locis JIarwn 
— 9 Operative ana dry clinics 
Alexander Ntcoll James Kenyon and Lons W**tov 
— 7 Operative and dry climes 

COUt ERNEUK HOSPIT \L 
V Flias— 9 Perforated gastric and duodena) ulcer 
Boats Kornbuth — 9 Lymphogranuloma venereum. 

HOSPITAL FOR RUPTURED AVD CRIPPLE 
Carl G B> soriT Fewhck Beekman and staff— 9 Op- 
erations symposium on operative hernia 

LENOX HILL HOSTITYL 
OrroC ricKKAKDT Cape Fcozps DeWitt Stettin and 
staffs— 9 Operations 

Lib COL V HOSPITAL 

Edward D Tklespell and staff— 9 Operative ard dry 
clinics 

MEMORIAL HOSHTtL 

C toner Binkley— 9 Resection for carcinoma of rertum 
GrosrF T Pace— 9 Resection for gastric carcinoma 
Siaff— 11 Cancer conference 

METROPOLITAN HOST IT tL 
Iol\ Corvllos and Saulel TlroirpsoN— 9 Surgery in 
tuberculous patients 

Carl F vton— g Carcinoma of the rectum 
U I Eckls— io Intestinal obstruction 
Ji hn Hlssun Jr— m Water balance pre and p<»t 
operative 

NEW YORK CITY HOSPITAL 
P X Svper and staff — g Operat-ve and dry clinic 
Letter IIlum —9 F*perimrntal cardiac surgery 
W C Tyrwiluoer— 9 Y artw-e veins 
Robert T Findlay— g Surgery in the poor risk fgro 
Jon i H Morrissey -a Perm al surgery 

\rW YORK INFIRMARY FOR WOMFN AND 
CHILDRLN 

Ynn» HtaERT Mary Jennj cs arl Isabel Know iro 
—9 Operative clinic 

Frances KocvtlO -9 Yarico e vein clinic 
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Maurice Rashbaum The diagnosis and management of 
urinary incontinence 

Seymour Wimpfheimep Chono-epithelioma 
E A Horowitz The treatment of gonorrhea mu omen by 
systemic hyperpyrexia and simultaneous peine heating— 
an evaluation of seven and one-half years experience 
Rationale of treatment, indications, technique, appara- 
tus required, results in lover genital tract infections, in 
salpingitis, in gonorrheal arthritis, late results The 
treatment of gonorrhea in women by sulfanilamide 
Fever therapy combined with pelvic heating (treatment 
of a female patient with gonorrhea) 

Mopton Vessel Dysgermmoma of ovary, granulosa cell 
tumor of ovary 

Herman Lorbep and staff — 2 Manchester operation for 
prolapse, vaginal hysterectomy, operation for inconti- 
nence 

BELLEVUE HOSPITAL 

William E Studdipord — 9 30 Gynecological operations 
FRENCH HOSPITAL 

Frederick C Holden and staff— 0 Gynecological sym- 
posium 

HOSPITAL FOR JOINT DISEASES 
Staff — 2 Gynecological operations 

LENOX HILL HOSPITAL 

Percy H Williams, Robert L McCready and staffs— g. 
Gynecological operations 

LINCOLN HOSPITAL 

Edward J Davis and Edward T Hull— g Operative 
and dry clinics 

Harold C Ingraham— 2 Acidalurate and rectal ether 
for obstetrical analgesia 

Charles M McLane — 2 Physiology of the ureter m 
normal pregnancy 

LYING-IN HOSPITAL 

Symposium on Unnary Tract Infection of Pregnancy 
Heyricus J Stasdep — 2 30 Relation of pyelitis to the 
toxemias of pregnancy 

Charles M McLane — 3 00 Sequela; of pyelitis of preg- 
nancy 

Hepbeft r Traut — 3 30 Pyelonephritis as a complica- 
tion of pyelitis of pregnancy 
Henpicls J Stander — 4 00 Postpartum and postopera- 
tive bladder retention and its treatment 
Robert G Douglas — 4 30. Mandehc acid, sulfanila- 
mide therapy in the treatment of acute and chronic 
pyelitis 

Andrew A Marchetti — 5 00 The pyelitis llleus syn- 
drome 

MEMORIAL HOSPITAL 
William P Healy — 8 Gynecological operations 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Malcolm Campbell— 8 30 Operations 

PRESBYTERIAN HOSPITAL 
Benjamin P Watson and staff — g Operative and dry 
clinics 

Benjamin P Watson and staff — 2 Symposium on 
eclampsia and toxemia 

ROOSEVELT HOSPITAL 

Howard C Tax lop, Thomas C Peightal, Howard C 
Taylor , Jr t and \\ilson L Alsop — g Operations 


Thursday 

BELLEVUE HOSPITAL 

William E Studdiford and staff— 9 30 (Amphi 2) 
Analysis of cases of ectopic pregnancy; treatment of 
placenta previa, treatment of gonorrhea in the female 
with sulfanilamide, toxemia of pregnancy 

LINCOLN HOSPITAL 

Edward J Davin and Staff— 9 Use of intravenous ergo- 
novrne at the end of the second stage of labor, results m 
over 500 cases 

Harold C Ingraham — 2 Treatment of pelvic inflamma- 
tory disease by various modalities 
Robert L Craig — 2. Treatment of pelvic inflammatory 
disease by acetyl-beta-methy 1 choline 
Frank Spielman — 2 Gynecological pathology, some un- 
usual ovarian neoplasma 

LUTHERAN HOSPITAL 
James T Padgett — 9 Gynecological operations. 

LYING-IN HOSPITAL 

Henricus J Stander — 2 30 Study of acute yellow 
atrophy 

Herbert F Tract — 3 00 Clinical and histological dif- 
ferentiation between hypertrophy and hyperplasia of the 
endometrium 

John B Pastore— 3 30 Anemia of pregnancy 
Robert G Douglas— 4 00 Development of intrapartum 
infection and its relation to the time of cesarean section 

NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 

Wilhemina Ragland and associates— 9 Toxemias of 
pregnancy, x-ray pelvimetry, care of prematures 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Lours J Ladin — 8 30 Operations 

PRESBYTERIAN HOSPITAL 
Benjamin P Watson and staff — 9 Operative and dry 
clinics 

Janies A Corscaden — 2 Symposium on radiotherapy 

ROOSEVELT HOSPITAL 

Howard C Taylor, Thomas C Peightal, Howard C 
Taylop, Jp , and Wilson E Alsop— 9 Operations 

ST FRANCIS HOSPITAL 

Charles Yejy’ODa and staff — 9 Gynecological operations. 

ST VINCENT'S HOSPITAL 
William M Toed, Wallace Kpugler, John F McGrath, 
August J Raggi and associates — 2 Operations 
Anthony Rottino — 2 Demonstration of gynecological 
pathology 

Friday 

FLOWER-FIFTH AVENUE HOSPITAL 
Henry - Saitopd— 9 Operativ e and dry clinic 

LENOX HILL HOSPITAL 
Robert L McCready, Percy H Williams and staffs— 9 
Gynecological operations 

LINCOLN HOSPITAL 
Edward J IIavin and staff — 9 Dry clinics 
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PRESBYTERIAN HOSPITAL 
Aliev O U firpj’iE — 9 Operations Pancreas, 

Allen O Whipple and staff— 10 Dry cluuc and fol 
Ion up Pancreatic lesions 

D*vt\( Atchley, Join Scudder and Octa C Leich— 
a Symposium on fluid loss and fluid balance jn surgery 

ROOSEVELT HOSPITAL 

Alfred Stillman and Condict U' Cwu* Jr.— 9 Gas- 
tro-intestuial surgery 


Robert E Pound \ ray diagnosis of gastric and colonic 
tumors 

MORRIS AM A CITA HOSPITAL 

J Lewis Awpsttr Surgical operations with demonslra 
tion of regional anesthesia 

Ceorce E Milam Operations lor repair of large hennas 
by fascial flaps. 

W illlam Kleev Dry dime Treatment of acute mescn 
tenc lymphadenitis. 


ST FRANCIS HOSPITAL 
Robert B Lobdan and staff— 4 Thyroid operations. 

ST LUKES HOSPITAL 

John Dot ctA9 Henry H 'I Lyle Willi am F MacFee 
Edward J Donovan Morris K hurra and staff — 1 
Operative and dry dimes 


ST VINCENTS HOSPITAL 
Raymond P Sullivan Constantine J MacGltre 
Louis F Sanman, and Clarence P Howley— 9 Op- 
erations 

Days to be Announced 

BABIES HOSPITAL 

Edward J Donovan Frederic \\ SoLley William G 
IIleks, Louis M Roussllot and Ceorce H Huh 
phreys Operative and dry clinics. 

Fdivard J Donovan Congenital duodenal obstructions. 
Frederic W' Solley Treatment of general peritonitis in 
children 

William G HetKs. Treatment 0/ acute empyema 
Louis M Rousselot Surgery of the spleen 
Georce H Humphreys Retroperitoneal infections in 
children 


1 VILLI AM BOOTH MEMORIAL HOSPITAL 

J ohn Rogers and Arthur McQuillan Thyroid clinic 
.EVNtTII Johnson Interesting cases under the Work 
tnan s Compensation Law 

HARLEM HOSPITAL 

Clarence JIowley Leon Ginzburg C B Cassasa and 
Lours T Weight Operative and dry clinics 


KNICKERBOCKER HOSPITAL 
George H Semken The cancer problem 
John V BoiirER t Joseph Delaney and Prof \ 
Prewitt Surgery of the stomach and gall bladder 


MI&ERICORDIA 1 IOSPITM 
Akim-rS McQuillan Thyroid clinic 
WUUM&T DORAN Ss. Call bladder surgery 
Saul A Ritter Surgical pathology of tumors 


MOUNT SIN AI HOSPITAL 
Ralph Colp Percy Rlt-censtein Sigmund Mage and 
Joseph Stenulcjc Gastnc surgery operations Diy 
dimes Pancreatic reflux palliative subtotal gastrectomy 
for juxtaeardul gastm- ulcer study of failures after 
gastro-enterostomy 

John II Garlock, Leon Ginzburg William II Men 
Cher and Moses Sw IC i_ Operatiie clinic Colonic 
surgery obstructive jaundice Dry clinic Ulcerative 
colitis carcinoma of the esophagus. 

NEW YORK. CITV CANCER INSTITUTE 
I a A Kaplan and staff Symposia on the diagnosis treat 
ment and care of cancer patients demonstrating the 
various types and phases of cancer treated m this in U 
lute 

SYDENHAM HOSPITAL 
L Friedman Operations 

M Bodenhewer Operative and dry clinics St*<> “U 
bullet wounds ol the chest and abdomen 
M H Freund Rectal operations. 

C AutERBLru \ancose vein injections 
L J Ulcer. Blood transfusion— Lnger meimd 

AtTERANS ADMINISTRATION HOSPITVL 
Frederic H Bancroft— 9 Gastric resection for pylons 
obstruction symposium on thrombosis and embolism 
Allen G Fuller— 9 Carcinoma of the rectum second 
stage 

It J Baleen E P Hall and J P Delaney— io la 
gumal hernia repair with demonstration of sliding blao 
dec cad result cases stomach and intestinal non nau$ 
nant 

B F Hayden Carle ton Batts James Ewing Frank 
E Adair Frtd Stewart and associates—* Tumor 
conference 

Allen G Fuller Carcinoma of the stomach 
E Levy Carcinoma of the lung 

( P Palmer Carcinoma of the lip and tongue 
V G Chsistofpeesen Basal cell carcinoma and car 
cinoma of the rectum 

CiLarles F Bloom Collaborated material 
R C Henderson Collaborated materia! 

De Forrest Ballou Jr Carctnoma of the larynx 
J P DeLanty Hodgkins disease and lymphosarcoma 


OBSTETRICS AND GYNECOLOGl 


Monday 

BETH ISRAEL HOSPITAL 
(Jewish Maternity Hospital) 

Samuel I Sca»*on and Edwin G Laacrock— a Op- 
erative and dry dimes Cesarean section demonstration 

of forceps ddivery 


Tuesday 

BETH ISRAEL HOSPITAL 
Dry Clinics — 9 

Herman JLorber. Carcinoma of fallopian tubes carcinoma 
of ovaiy with peritoneal implants five years after opera 
uoo early carcinoma of uterus. 
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Thursday 

BELLEVUE HOSPITAL 

Alexander R Stevens and staff— 9 30 (Amphi 3) Sym- 
posium on urinary calculus 
Alexander R Stevens and staff— 2 Operations 

BETH ISRAEL HOSPITAL 
Staff — 2 30 Operative and dry clinics 
Abraham Hyman Differential diagnosis in renal and 
suprarenal tumors 

Seymour F Wilhelm Diagnosis and operative treatment 
of male sterility 

LINCOLN HOSPITAL 

David Geiringer and staff — 9 Operative and dry clinics 

NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 

Anne Kuhner — 9 Dry clinic 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Joseph F McCarthy — 3 30 Operations 

PRESBYTERIAN HOSPITAL 
J Bentley Squier and staff — 2 Symposium on tumors 
of the kidney 

ROOSEVELT HOSPITAL 
Simon A Beisler— 2 Operations 

ST. LUKE’S HOSPITAL 

Henry G Bugbee and staff — 9 Operations and demon- 
strations of cases 

Friday 

LENOX HILL HOSPITAL 
Surgical and Urological Staffs — 9 Symposium on affec- 
tions of the urinary tract and their treatment 
Herman Fischer — 9 Exhibition of moulages of pathologi- 
cal specimens of the gastro-mtestinal tract 

LUTHERAN HOSPITAL 

Terry M Townsend — 2 Operative clinic Surgery of 
hypertrophied prostate 


METROPOLITAN HOSPITAL 
Sprague Carleton— i 30 Operations 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
David Gelringlr — 3 30 Operations 

PRESBYTERIAN HOSPITAL 
J Bentley Squier and staff — 2 Operations 

Days to be Announced 
MISERICORDIA HOSPITAL 
Maximilian M Nemser Operative and dry clinics 

MORRISANIA CITY HOSPITAL 
Terry M Townsend Operative clinic, prostatic obstruc- 
tion 

John Duff and John H Roih Dry clinic Urological 
malignancies 

MOUNT SINAI HOSPITAL 
A Hyman, L Adelman, Gorden D Oppenheimer, and 
Moses Swtck Operations and demonstrations of cases 

RIVERSIDE HOSPITAL 

Simon A Beisler Urogenital conditions m the tubercu- 
lous 

SYDENHAM HOSPITAL 

R L Dormashkin Lesions in the female urethra, rela- 
tionship of bone fractures to formation of calculi in the 
urinary tract, treatment of urethral calculi with rubber 
bags and metallic dilators 

S Lubash Operations Plastic repair of the kidney pelvis 
m hydronephrosis 

S Malisofp Operations ' Transurethral resections for 
vesical neck obstructions 

WOMAN’S HOSPITAL 

Henry G Bugbee and staff Gemto-unnary problems m 
relation to gynecology and obstetrics 


PLASTIC AND FACIOM AXILLARY SURGERY 


Tuesday 

PRESBYTERIAN HOSPITAL 
Jerome P Webster and Thomas W Stevenson, Jr — g 
Operations 

Thursday 

BETH ISRAEL HOSPITAL 
Arthur Barsky — 9 Operations 

LUTHERAN HOSPITAL 
Keith Kahn— 2 Operations 

NEW YORK CITY HOSPITAL 
Alexander Zimany — 9 Operative and dry clinic 

PRESBYTERIAN HOSPITAL 
Jerome P Webster and staff— 9 Operations 


Friday 

BELLEVUE HOSPITAL 
Yolande Huber — 9 30 Operations 
Yolande Huber — 2 (Ampbi 1) Symposium on plastic 
surgery 

PRESBYTERIAN HOSPITAL 
Jerome P Webster and Thomas W Stevenson, Jr — 2 
Dry clinic and lollow-up 

Days to be Announced 
KNICKERBOCKER HOSPITAL 
Clarence R Stkaatsma Operations 

SYDENHAM HOSPITAL 
T Blum and staff. Dr) clinic 
J W Maliniac Operative and dry clinics. 
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lutiifr w hospital 

Fred A Kassebchu — q Emergency obstetrical opera 

METROPOUT Vi HOSPITAL 
Leon S Lokeacx— 9 Operative and dry clinics 

NEW VORk POLICLINIC MEDICAL SCHOOL 
AND HOSPITAL 

David N Barrows— S 30 Gynecological operations 
LverrETT M Hasvjls and Edward II Dtusts—uj Ob- 
stetrical problems 

PRESBYTERIAN HOSPITAL 
JJlnjamin P Watson and staff— 9 Operative and dry 
clinics. 

Benjamin P Watson and staff— a Symposium on car 
disc complications 

ST FRANCIS HOSPITAL 

Alexander Nicoix and stall— 9 Cynecolppeal opera 

ST VINCENTS HOSPITAL 
William M Ford James P Hevsexsy Alexasdsr If 
SCHMITT and Josi-hi E Lav ell— » Operative and dry 
clinics 

Anthony Rormo — 2 Pathological demonstration 

Da\s to be Announced 
WILLIAM BOOTH MEMORIAL HOSPITAL 
George Kosmak Demonstration of service facilities 
surgical and obstetrical without patient departments 
W OUAU T Kennedy Incontinence of urine in women 


MIS 1 RICOKDH HOSPITAL 

Frederick F Next and Jonemi A Devun GynfceJwi 
cal operations 

Francis W Scjvak Demonstration of salpingoplastic 

Alexander If Schmitt Obstetrical ward rounds. 

F Walter Gray tile Demonstration of forceps trtb 
mque 

RIVERSIDE HOSPITAL 

Nelson B Sacs-ett Gynecological complications 10 *d 
vanced pulmonary tuberculosis 

SYDENHAM HOSPITAL 

A M IIcLUMN and staff Dry clime Large meseetenc 
tumor cornual pregnancy Kennedy hysterectomy pres- 
entation of patients and specimens skwdaa salpatgos 

rapby Operations Hysterectomy for fibroids *nd dis- 
eased adneta cesarean section (low flap) 

J Jarcuo and staff Operations. Dry clime Roret 
genography as an aid in obstetneal diagnosis aterwil 
pingography— viiualiration of the internal genitalia by 
means of injection of contrast media 

WOMANS HOSPITAL 

Albert II Aldridge Eduard A Bollard Raub A 
Hlrb W ntiAU T Kfnyedv and staff Operative and 
dry dimes 

George Gray W ard Treatment of gynecological cancer 
including demonstration of radium therapy posttadia 
ttonend resultsm patients geoito urinary comphratm 

of caRccr and radiation therapy statistical end result* 
of treatment . 

Harriet SlcI MOSH Roentgenological demonstrations ot 
therapy for eynecoJogrca) rencer a ray pelvimetry 'ifr 
uahration of genital hstulae 

Ledn Motyl on Demonstration of gross and anew- 
scopical specimens 


GENITO URINARY SURGERY 


Monday 

HOSPITAL FOR JOINT DISEASES 
Staff— J Operations 

NEW' VORK. POLICLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Daniel A Sinclair— 3 30 Operations 

Tuesday 

FLOW rR-FIFTH AVENUE HOSPITAL 
Spracle Carieton— 0 Demonstrations of special «ppa 
ratus models and sketches of fcufney surgery 
MEMORIAL HOSPITAL 

Benjamin Barringer— 10 Suprapubic cystotomy for 
carcinoma 

METROPOLITAN HOSPITAL 
Sprague Carleton— t jo Opera ti* e and dry dime 
NEW AORR HOSPITAL 

A Raymond Stevens Oswald Low six v and staffs— a 
Operative and dry clinics 

NEW VORK CITV HOSPITAL 
Thomas J K irwtn — * Operative and dry dime 


NEW VORK INFIRM VRA FOR WOMFN AND 
CHILDREN 

Awe Kidiner — 0 Dry cbmc 

NEW VQRN POLV CLINIC MEDICAL SCH 001 
AND HOSPITAL 
Howard b Jacx— 130 Operations 

NEW AOKK POST C RA DU ATI MEDICAL 
SCHOOL AND HOS 1 ITAL 
Jose m A Hyaus— p Operative and dry clinics 
PRESS A TERM V KObFITAL 
J Bentiey Squab and staff — t Operations 


ST VINCENTS HOSPITAL 
Herbert Mohan Wevdell J W ASirst "\jtccA— 9. 


UNITED STATES MARINE HOSPITAL 
iStapIrton S J) 

C FtRCtsov R A Vice and C R Svtni — o Sy» 
posium on prostatic surgery 
C leRcusovand R A Mee— * Operations ot 


>0 the pw> 
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NEUROSURGERY 


Monday 

NEUROLOGICAL INSTITUTE 
(Columbia Medical Center) 

Byron Stookey and staff— 2 Dry clime 

NEW YORK. POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Joseph E J King— 2 30 Operations 

Tuesday 

BELLEVUE HOSPITAL 
Joseph E J King— 2 Operations 

Symposium on Neurological Surgery — 2 (Amphi 3) 
Joseph E J King Demonstration of cases Brain ab- 
scess, osteomyelitis of the skull, mamomata of the middle 
fossa 

W D Wingebach Demonstration of cases Brain tumor, 
spinal cord tumor 

Abraham Kaplan Operation for meningioma of the bram 
(moving picture), cases of extradural and subdural 
hematomata 

Frank Turney Case of subdural hygrama, ventricu- 
lography and encephalography, Munro’s tidal drainage 

NEUROLOGICAL INSTITUTE 
(Columbia Medical Center) 

Byron Stookey and staff — 9 Operations 
Byron Stookey and staff— 2 Dry clinic 


Thursday 

MONTEFIORE HOSPITAL 
Ira Cohen— 2 Operations 

NEUROLOGICAL INSTITUTE 
(Columbia Medical Center) 

Byron Stookey and staff — 2 Operations Symposium on 
brain tumors 

NEW YORK HOSPITAL 

George J Heuer and staff — 2 Dry clinics on subjects 
related to surgery of the nervous system 
George J Heuer Surgery of the hypophysis 
Bronson S Ray Direct radiation of brain and spinal 
cord tumors on the operating table 
Harold G Wolte Headache 
Joseph C Hinsey Visceral pain 
N Chandler Foot Tumors of the peripheral nerves 

Friday 

NEUROLOGICAL INSTITUTE 
(Columbia Medical Center) 

Byron Stookey and staff— 9 Operations 
Byron Stookey and staff— 2 Dry clinics 

Days io he Announced 
MOUNT SINAI HOSPITAL 
Ira Cohen and A Kaplan Operations 


FRACTURES AND TRAUMATIC SURGERY 


Monday 


PRESBYTERIAN HOSPITAL 


William Darrach, Clay R Murray and staff — 2 
clinic 


Tuesday 


Dry 


BEEKMAN STREET HOSPITAL 
Robert H Kennedy, James H Heyl, Sigmund Mage, 
Lester Blum, Robert T Findlay, Thomas M Lowry, 
Myron A Sallick— 9 Ward rounds and symposium 
on fracture problems 


Arthur II Terry, Jr , Charles J Oppenheim, Elias 
Rubin — 9 Symposium on abdominal emergencies from 
various clinical points of view 

FLOWER-FIFTH AVENUE HOSPITAL 
Milton J Wilson — 9 Operative and dry clinic 

FRENCH HOSPITAL 
Seth M Milliken — 9 Fracture symposium 

LENOX HILL HOSPITAL 
Surgical and orthopedic staffs — 9 Fracture clmic 


BELLEVUE HOSPITAL 

J Gordon Lee, Herbert M Bergamini, Robert Wad- 
hams, George A Koenig, and Kenneth M Lewis — 
9 30 (Amphi 1) Symposium on fractures 

NEW YORK CITY HOSPITAL 
Preston Wade and Boakdman Bosworth— 9 Operative 
and dry clmic 

PRESBYTERIAN HOSPITAL 
WrLHAM Darrach, Clay R Murray and staff— 9 Op- 
erations 

William Darrach, Clay R Murray and staff— 2 Fol- 
low-up clmic 

Thursday 

BEEKMAN STREET HOSPITAL 
Robert H Kennedy, Sigmund Mage, James H Heyl, 


METROPOLITAN HOSPITAL 
Hanson H Bingham and Milton J Wilson — 9 Opera- 
tions 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
David M Bosworth — jo Operations 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
J J. Moorehtad— 2 Operations 
H H RriTER— 2 Operations 

PRESBYTERIAN HOSPITAL 
William Darrach, Clay R Murray and staff— 9 Op- 
erations 

William Darrach, Clay R Murray and staff— 2 Trac- 
tion 



142 


SURGERY, GYIsECOIOCV AND OBSTETRICS 


SURGER\ OF THE 

Monday 

BELLEVUE HOSPITAL 
Arthur Kbid k — a Operations 

HOSPITAL I- OR. JOINT DISEASES 
Staff— a Dry dune 

NEW \ORK. ORTHOPAFD1C HOSIITAL 
Staff— a Out patient dune 

Tuesday 

HOSPITAL FOR JOINT DISEASFS 
Staff— 9 Dry dime 
Staff— a Dry dime 

HOSPITAL FOR RUPTURED AND CRIPPLED 
Pinup D Wilson and staff Orthopedic ward rounds 
presentation of special problems such as paralytic foot 
deformities scoliosis and equalization 0 ( lei, lengths 
RfMOX* Covtt and DcnatPCtcK DxSwrto— a VxtsenU 
tion of bone tumors 

MONTEFIORE HOSPITAL 
Robert R LttWAKN and Seth Seuo— 9 Dry clinic 
NEW \ORL ORTHOPAEDIC HOSPITAL 
Staff— 0 Sympc utm on scoliosis. 

Staff— Out patient dime 

Thursday 


BONES AND JOINTS 

UNITED STATES MARINE HOSIITAL 
\Stap!eton,SI) 

IV C Doeat — 3 Operators 

Tnday 

GOUVERNHJR HOSPITAL 
VV altfs .1 odium and staff —9 Presentation ol cases Irom 
orthopedic and traumatic servjre I ractured lerout with 
sciatic nerve injury fractures of the Jaw selective reu 
rectomy fracture of humeral condyles 6 months niter 
open correction * cases fixation of oblique fractures of 
long bones by Kirschner nice ambulatory premiers 
incidence of open correction 10 fresh fractures fractures 
of tibial plateau, club foot treated by cofc-ervatne 
methods. 

HOSPITAL FOR JOINT DISEASES 
Staff — 9 Operates e and dev clinics. 

Staff— 1 Operations 

HOSPITAL FOR RUPTURED AND CRJPILED 

Philip D \\ ilson and staff— 2 Operations. 

LINCOLN HOSPITAL 

Autmcr WioTsitN— 0 Operative and dry dime 
NEW \ORR ORTHOPAEDIC HOSIITAL 
Staff — 9 Operations 
Staff - a Out patient clinic 


BEUEVUF HOSPITAL 

Arthur Kmda and staff— a lAmphi a) Symposium on 
orthopedic -urgery Intracapsular fracture of the neck 
of the femur bone peg operation epiphyseal fracture of 
the neck of the femur bone and peg operation congcni 
tal dislocation of the hip genu recurvatum operation 
cruciate ligament repair encircling fascial band opera 
tion for splay foot and hallux valgu congenital ah en e 
of tibia Charcot s knees fusion operation modified re- 
construrtioo of the hip for osteoarthritis. 

FLOWER-FIFTH AVENUE HOSIITAI 
AssO'ill BMUUUC— a Operative and dry clinic 
GOUVERNEUR HOSPITAL 
WALTER LVTH.Cs* and staff— a Presentation of cases from 
orthopedic and traumatic services. Fracture of the neck 
of the femur conservative treatment 3 cases lumbar 
puncture injury of intervertebral disc slipped capital 
femoral epiphvsis open reduction a cases fracture of 
shaft of humerus traction suspension treatment opera 
tons for weak feet head injuries with visual disturb- 
ances 3 cases bead injuries new aspects of manage 
went Russell traction fractured femurs in children 

HOSPITAL for joint diseases 


Staff— 9 Operations. 
Staff-z Dry elm* 


HOSPITAL FOR RUPTURED AND CRIPPLED 
Prmr* X) WnstW and stiff- 1 Elbow fractures carpal 
rejunes slippy femoral epiphyses, etc 

vnv A ORE ORTHOPAEDIC HOSPITAL 
Staff ~9 Symposium on tuberculosis of the joints. 

Staff — * Out patient chmc 


Days to be Announced 
MOUNT SINAI HOSPITAL 
Seth Slug fixation of osteoarthritis of the hip jam* 
bv Smith Peterson nail 

Robert LimranN Internal fixation of intracapsular if*C 
ture of the neck of the femur by the corkscrew boll. 
Epca» M Bick Immediate results in psthol jpi*t fra 
tures. 

Albert J Schein End results of henuphalangectomy rat 
hallus valgus 

RIVERSIDE HOSPITAL 

Hjevbv Milch Bone complications in advanced pulmo- 
nary tuberculosis 

SYDCMLAM HOSPITAL 
H D SosKEsscBErv ] G Uishve* SI 'f 
and A A bcirurER Dry clinn. Fractures of sheoidra 
wrist and elbow 

VETERANS ADMINISTRATION HOSPITAL 
T P Camoll- 1 Demonstration of artificial limb as- 
sembly modified and improved braces fabricated jack 
Ms »nd sut ports orthopedic shoes 
Cbasles f Bloom— 1 Presentation of radiological equip- 
ment x ray material films and lantern slide* of current 

cases and others of particular interest to the general 
surge®” « n d cancer speeiali t 
R C flrvDEPsov— r Jatbologie&l demonstration corra 
latum of laboratory material 
C R. Brooke— 1 Demonstration of physical therspy de- 
partment new modalities of parti ular interest to toe 



PRELIMINARY PROGRAM FOR THE 1938 CLINICAL CONGRESS 


145 


RIVERSIDE HOSPITAL 

Louis Carp and staff Operations Phrenemphraxia, pneu- 
monolysis, thoracoplasty 

Dr)’ Clinics 

Louis Carp Cold abscess of chest wall, thoracoscopy and 
contra-indications for pneumonolysis 
Arthur H Aufses Indications for thoracoplasty 
Jerome INI Zeigler. The management of tuberculous 
empyema 


Dr Boris A Kornblith Follow-up results in phrenem- 
phraxia 

Max Taschman Demonstrations of pneumothorax and its 
complications 

SYDENHAM HOSPITAL 

A S Unger, M Freedman, J T Travers, S Finlman, 
and D E Ehrlich Bizarre manifestations of lung 
tumors 


OTOLARYNGOLOGY 


Monday 

LUTHERAN HOSPITAL 
Charles C Francis and staff — 2 Operations 

MONTEFIORE HOSPITAL 
A A Schwarts — 2 Dry clinic 

NEW YORK HOSPITAL 

Arthur Palmer and staff — 2 Operative and dry clinics 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Staff — 2 Operations 

Tuesday 

BETH ISRAEL HOSPITAL 
Samuel Kopetzky and staff— 2 Otolaryngological opera- 
tions 

HARLEM EYE AND EAR HOSPITAL 
Clarence H Smith and staff — 9 Operative and dry 
clinic 

LENOX HILL HOSPITAL 
John D Kernan and staff — 9 Bronchoscopic clinic 
John D Kernan, Girard F Oberrender and staff — 2 
Operations 

METROPOLITAN HOSPITAL 
J A Hetrick — 9 Operative and dry clinic, tonsils in 
children 

NEW YORK CITY HOSPITAL 
Otto C Risch and staff — 2 Operative and dry clinics 
Hilton H Strothers — 2 Bronchoscopic clinic 

PRESBYTERIAN HOSPITAL 
John D Kernan and staff — 2 Operations 

ROOSEVELT HOSPITAL 

C N Harper, R C Groves, H H Stothers, and David 
Jones — 2 Bronchoscopic clinic “ 

ST FRANCIS HOSPITAL 

Henry J Dillemuth and staff — 2 Operations and dem- 
onstration of cases 

Thursday 

ILARLEM EYE AND EAR HOSPITAL 
G B Gilmore — 9 Bronchoscopic clinic 

HOSPITAL TOR JOINT DISEASES 
Staff — 9 Dry clinics 
Staff— 2 Operations 


LENOX HILL HOSPITAL 

GrRARD F Oberrender and staff — 9 Bronchoscopic 
clinic 

METROPOLITAN HOSPITAL 
J A Hetrick — 9 Operative and dry clinic, tonsils m 
children 

NEW YORK CITY HOSPITAL 
Harold B Judd — 2 Operative and dry clinic 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Staff — 2 Operations 

PRESBYTERIAN HOSPITAL 
John D Kernan and staff — 2 Bronchoscopic clinic 

ROOSEVELT HOSPITAL 
C N Harper and R C Groves— 2 Dry clinic 

ST LUKE’S HOSPITAL 

Wesley C Bowers and staff — 2 Operative and dry 
clinics 

UNITED STATES MARINE HOSPITAL 
(Stapleton, SI) 

A J Huey and W P Greffey — 10 Operations 
Friday 

FLOWER-FIFTH AVENUE HOSPITAL 
J A W Hetrick — 2 Operative and dry clinic 

HARLEM EYE AND EAR HOSPITAL 
William M Dunning — 2 Submucous resection 

Days to be Announced 

MANHATTAN EYE, EAR AND THROAT 
HOSPITAL 

John R Page, Robert Buckley, Francis White, David 
Jones, Ross Faulkner, J ames Dwyer, Joseph Kelly, 
Marvin Jones Operative cbmcs dady, 2pm, demon- 
strations daily, 9am and 2pm, tonsil clinic daily, 
9am, endoscopy demonstration, Friday, 3pm, dem- 
onstration of histology and pathology of the ear, nose 
and throat, daily, 3pm Operations to be demon- 
strated Laryngectomy, laryngeal fissure, radical fron- 
tal, sphenoid, ethmoid and maxillary sinus, facial plastic, 
radical mastoid with and without skin grafts, simple 
mastoid, modified radical mastoid, petrous pyramid ex- 
ploration, sinus and jugular; labyrinth, brain complica- 



»44 SuKGER'V, gynlcoioc\ \xd obstetrics 


UNITTD STATES MARINE HOSPITAL 
(Stapleton, b I) 

Da Coopc* and F Liberson— 9 Shoulder injuries fol 
tow up dime 

L A Palmer and H I eluan — 9 Symposium on bach 
injuries 

R A M>e jnd JI Reia m.v— a Symposium on head 
injuries 

Friday 

NEW FORK I OST GRADUATE MEDICAL 
SCHOOL AND HOSPITAJ 

Herbert M Bebgasiini and Euvet A Dooley- j Dry 
clinic I ractures of the neck of the femur (at Reconstnic 
tion Hospital) 

PRESlttTERIAN HOSPITAL 

IV CLLtAif DakbaCR ClayR Mpxxay and stiff— 9 Fra c 
turn conference 


SUNT \ IN CENT’S HOSPITAL 
Clarence P Houxev MavmceC OShei PkswyA 
IVaoe Francis M Conway aid John \.Lawu*-i 
F racture and tendon dime 

Day stole An 0 meed 
HARLEM HOSPITAL 
Ralfh Yoir c Operative and dry clinics 

KNICKERBOCKER HOSPITAL 
Osotcf A Koenig PimjpD Allen and slag Demon 
-Srations of fracture coses traumatic surgery and t nj 

WISEWCORDI V HOSPITAL 
Gastoe A Camacci Traumatic surgery 

MORRISANIA CITY HOSPITAL 
Thomas I Brennan and Thujas J OKavt Operafw's 
I tcEVE Boston and Emmett A Dooley Dry dime. 


THORACIC SURGERY 


Monday 

BELLFVUF HOSPITAL 

James \ Mimes, J Bc*m.Ambes«on A \ S Lambert 
and F B Be*SY— J (Mnphi 1) Symposium on dueases 
of the chest 

FLOW ER -FIFTH AVFNUL IIObUTAL 
Samuel Thompson — a Operative and dry clinic 


Ralph F Bovvers Scute and chrome empjwa 
Cranston W Holman scoliosis in intraihorauc disease 
Edo ar Mau.il Collapse therapy m pulmonary (jVrta 
tosis 

NEW FORK POLFCIINIC MEDICAL SCHOOL 
A YD HOSllT\L 

PolN Corillos— » jo I>moutmtionj on the ctdiver 


MONTEFIORE HOSPITAL 
AkthwH Mrsrsandl Kross—i Operations 

ST VINCI NTS HOSPITAL 
Jon Nil Morris and Daniel A ifavnrpu.- Operative 
and dry dimes 

Tuesdi > 

NEW AORK CIT\ HOSPITAL 
R L Moofe and G II Himphseys— 0 Operative and 
dry dime 

UNHFD STATES MARINE HOSPITAL 
(Stapleton SI) 

Dx DaVTOson— a Operations 

Thursday 

BELLEVLE HOSPITVL 
A V S Lawsest— - p J° Operation 

LENOX HILL HOSt IT A I 

St aP~ * Symposium on non tubetcvl ms pulmonary sup- 
puration Bionchiectasis and Us comf ucattors etiology 
diagnosis treatment (bronchoscopic *rd surgical lung 
abscess and its complications etiology diagnosis treat 
ment {broi'choscopic and surgical) 

NEW FORK HOSPITAL 

Ceobce I JIeee* nod staff— 0 Operative and dry clinic 
OeoslEJ lltLEB Surgical treatment of pulmonary sup- 

WlUJt'u'tlfW ANPXta <urgtrv of mediastinal tumors. 


fRESBATEUAN HOSPITAL 
Richard L Moore D U Rickards Jr Byron 'mooch 
K o s Golden and John D krtvav -a symposiumon 
tumors ol the lung 

Friday 

LENOX HILL HOSPITAL 
StaS -a Symposium on surgical treatment of pulmonary 
tuberculosis lneuinothorax phrenic nerve iwsfc. S ” 
trapkural pneumolysis indications for operat 0 result* 
ol surgical treatment at this ho- pitaWur ngiast aojesn 

esirap'ejral thoracoplasty tuberculousempjem* to f 
culosi of 1 rone hi tuiefluatograpbie demon traitors et 
respiration breathing in normal cases breathing *•* f s 
tients w ith pulmonarv tuberculosis breathing 
after phrenic crushing breathing in pat cits with 
rioth ora* breathing in patients after estrapleural t''"' 5 ' 
coplast 

ROOSEVELT HOSPITAL 
Frank B Berry - ro 50 Symposium on lung surgtiy 

Da\s la be In non need 
11 vrllm Hosrrra 

Joseph B Stenbicx Operative and drv elmics 

MOUNT SINAI HOSPITAL 

Harold Nccnor, Attract S Toirdee and AmeilGlaSS 
Operations 

Harold kccnor Coleman B Rabin Herman HensHK 
Dr Bi runes AuttL Glass and UTBtxS TURutr 
Symposium on abscess ol the lung I alhogenesis P 4 , 
ology clinical features roentgenological features locat*" 
nation operative treatment r< suits of operation 
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INSTITUTE OF OPHTHALMOLOGY 
(Columbia Medical Center) 

John M Wheeler and staff — 2 Operative and dry 
clinics 

MANHATTAN EYE, EAR AND THROAT 
HOSPITAL 

R Townley Paton— 9 Demonstration of cornea trans- 
planting 

David H Webster and staff — 2 Operations. 

ST LUKE’S HOSPITAL 

Guernsey Frey and staff — 2. Operative and dry clinics. 


Days to be Announced 
MORRISANIA CITY HOSPITAL 
Joseph S Hory Operative clinic, lesions of the lens and 
ocular muscles 

Morris Jaffe and Frank LaGattuta Dry clinic In- 
teresting eye conditions in relation to general medicine 

MOUNT SINAI HOSPITAL 
Kaufman Schlivek and staff Cataracts, trephine, La- 
grange, Safar for detachment, ptosis-advancement of 
levator 

RIVERSIDE HOSPITAL 

Clifford W Ellison Eye conditions m tuberculous 
patients 
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SURGER\, GYX ECOLOGY AXD OBSTETRICS 


tions of olitic origin such as brain abscess cerebellar 
abscess and meningitis 

Fftnii Law Demonstration of x ny /Urns dirty rpjrt 
MORRIS AM 4. CIT\ HOSPITAL 
Clajutsce IL Sunn Operative clinic mastoid surgery 
G B GtutoKF. Broncbo<copic clinic Demonstration of 
interesting cases 

MOUNT SINAI HOSPITAL 
Staff Intracranial complications o! otitic origin Rrtov 
ereti cases o! streptococcus meningitis petrositis sepsis 
of otitic origin value of sulfanilamide in otologic*! con 
ditions. Histopatholopcal studies 
RmoiPH kaAsrtR and staff Operative and dry clinic 
Jacob L Maybwm \\ alter L Horn Sasicil Roses 
Joseph G Decss Hutctr Rosc-vhasse* and Ecctvt 
R Smtoek Neuro-otologKal case 


KEW YORK POSTGRADUATE MEDIC a 
SOIOOL AND HOSPITAL 
Staff— 9 Endoscopic procedures and larynsraUeigwy 

PRESBYTERIAN HOSPITAL 
Jofcr D Kes>av and staff— 1 Operations. 

RIVERSIDE HOSPITAL 

George D Viol? DiviaJ Fm^ss Operations Direct 
laryngoscopy an<J cautemation of hiyos DitcLw 
T uberculous laryngitis in various stages. 

\ ETERANS ADMINISTRATION HOSPITAL 
DeFoerestBvliov J* — ro Operation Laiyngnfisswe 
partial laryngectomy Dry clinic Caranontj of tie 
larynx 


OPHTHALMOLOGY 


Monday 

HARLEM EYE AND EAR HOSPITAL 
MoMusJvfre— a Refraction clinic 

VAXHATTAN El F FAR AND THROAT 
HOSPITAL 

Lsms W Cwgeer and staff— a Operations 
NEYV \ ORK HOSPITAL 

BUcjard S AiiCEts and staff — a Discussion of interesting 
problems in ophthalmologies! pathology Dry dime 
Diseases of the eye 

Tnesdo\ 

BELLEAUE HOSPITAL 

Mem Ueevs and staff— r Operations for cataract glau 
coma and squint 


HARLEM EYE AND EAR HOSPITAL 
THosmHvYWCPRTtA— i Interesting eye cases 
INSTITUTE OF OPHTHALMOLOGY 
(.Columbia Medical Centcct 

Joii'j At YYRCerx* and staff— a Operative and dry 
clinics 

MANHATTAN F\E EAR AND THROAT 
HOSPITAL 

Da Mos-rvi-vav — 4 Follow up dune on glaucoma 
It Robestsov Skeee and staff— a Operations 


METROPOLITAN HOSPITAL 
A»T3tca YV Czms»£*S~i 3° Operations. 

MONTE HO RF HOSPITAL 
SiOMCfR A AcsTstos—g Dry dime 

NEW YORK EVE AND EAR INFIRMARY 
F W Sbxse CtfDCF McDvvnvui andCo'-aAoBEMvs 

—10. Operative and dry dimes. 

SamChP Oasr M£a»W Wxxs.s»ndI?e*v«»»S»«Ets 
—i Operative and dry clinics. 

NEW YORK POST GRADUATE MFDICAL 
SCHOOL AND HOSPITAL 
Morm CofftN’—J Dry clinics. 


UNITED STATES Y 1 ARINE HOSPITAL 
(Stapleton SJ> 

R. Aebus and M P Gnirm — 9 Operations. 

Thimdi it 

BETH ISRAEL HOSPITAL 
Y\ EB8 W seks— a JO Ophthalmologies! operations 

HARLEM EYE AND EAR HOSPITAL 
Honor B Attcv— 1 lateiciting eje eases 

INSTITUTE OF OPHTHALMOLOGY 
(Coiumbia Medical Center) 

Jo nv M Wheeii* and staff— 1 Operative and dry 
clinics. 

LENOX HILL HOSPITAL 
Ebkest F K*vg Joh'i J Rtro Js. and staff— 1 Opera 

MANHATTAN EVE EAR AND THROAT 
HOSPITAL 

Ds Mo*nu.VAK— 9 Demonstration of contact glasses- 
Nosros DzL Fleicue* and staff— 9 Operauons- 

NEW YORK. EYE AND FAR INFIRMARY 

F W Ssr '.r Cs.Y*tZ McDvv-vau* and Covbaji B£*i>s 

—to Operative and dry dunes 
SvircttP Otsr YAebbW U eeks and Bee>a«pSAvatu 
— i Operative and dry dimes. 

NEW YORK POSTGRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Ma*itv Coins — 3 Dry ctunc 
Friday 

BELLEVUE HOSPITAL 

AY ebb Weeks and staff — j fAmphi a) Pcmoa tra!»M 
of postoperative cases illustrated with result* Jm® 
operations for cataract glaucoma and plastic suigrry 
of the e>e and orbit 

HOSPITAL FOR JOINT DISEASES 
Staff— 3 Dry dune 
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INSTITUTE OF OPHTHALMOLOGY 
(Columbia Medical Center) 

John M Wheeler and staff— 2, Operative and dry 
clinics 

MANHATTAN EYE, EAR AND THROAT 
HOSPITAL 

R, Townley Paton — 9 Demonstration of cornea trans- 
planting 

David H Webster and staff— 2 Operations 
ST LUKE’S HOSPITAL 

Guernsey Frey and staff — 2. Operative and dry clinics. 


Days to be Announced 
MORRISANIA CITY HOSPITAL 
Joseph S Hory Operative clinic, lesions of the lens and 
ocular muscles 

Morris Jaffe and Frank LaGattuta Dry clinic In- 
teresting eye conditions in relation to general medicine 

MOUNT SINAI HOSPITAL 
Kaufman Schlivek and staff Cataracts, trephine, La- 
grange, Safar for detachment, ptosis-advancement of 
levator 

RIVERSIDE HOSPITAL 

Clifford W Ellison Eye conditions m tuberculous 
patients 
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tions of otitic origin such as brain abscess cerebellar 
abscess and meningitis 

Fred M Law Demonstration of x ray film* daily a p m 
MORRIS A\I A CIT\ HOSPITAL 
Clarence II Smith Operative clinic mastoid surgery 
G B Gilmore Bronchoscopic dime Demonstration of 
interesting cases 

MOUNT smr HOSPIT iz. 

Staff Intracranial complications of otitic origin Recov 
ered cases of streptococcus meningitis petrositis sepsis 
of otitic origin value of sulfanilamide in otologica! eon 
ditions Histopathological studies 
Rudolph Kramer and staff Operative and dry clinic 
Jacob L Maybaum Walter I Horn Saulel Ko en 
Joseph G Dross Harry Rosekwasser, and Elgene 
R Snyder Neuro-otological case 


NEW AORK rOST GRADU\TE MEDICAL 
SCHOOL AND HOSPITAL 
Staff —9 F ndo«eopic procedures and laryngeal surgery 

rRESBYTERI AN HOSPITAL 
Jons D Keenan and staff— a Operations 

RI\ ERSIDE HOSPITAL 

George D W ole D avTd I Frank Operations Duett 
laryngoscopy and cautciuation of laryni Dry dime 
Tuberculous laryngitis in various stages 

\ ETERAN S ADMINISTRATION HOSPITAL 
DeForrestBallol Jr— 10 Operation Laryngofissurt 
partial laryngectomy Dry clinic Caranonia of the 
laryni 


OPHTHALMOLOGY 


Monday 

HARLEM E\E AND I AR HOSPITAL 
Morris Jaefe— a Refraction clinic 

MANHATTAN FAF FAR AND THROAT 
HOSPITAL 

Lewis W Crigler and staff — j Operations. 

NEW AORK HOSPITAL 

Bernard Samuels and staff — 1 Discussion of interesting 
problems in ophthalmologies! pathology Dry clinic 
Diseases of the eye 

T uesday 

BELLEVUE HOSPITAL 

Webb Weils and staff— 1 Operations for cataract glau 
coma and squint 

HARLEM E\E AND EAR HOSPITAL 
Thomas IIayes Curtin— a Interesting eye cases 
INSTITUTE Or OrllTHALMOLOCA 
(Columbia Medical Center) 

John M Wheeler and staff— a Operative and dry 

MANHATTAN EAT EAR AND H 1 ROAT 
HOSPITAL 

Dr Montalvan— 9 Follow up clinic on glaucoma 
H Robertson Skeel and staff — j Operations 
METROPOLITAN HOSPITAL 
Arthur W Chambers— : 30 Operations 
MONTEFIORE HOSPITAL 
Sigmund A Agatston— 9 Dry clime 

NEW AORK EAE AND EAR INFIRM ARA 
F IV Sbzve Clyde E McDannald and Conrad Helens 
— 10 Operative and dry dimes. 

SamuelP Oast WebbW Weeks and Bernard Samuels 
—2 Operative and dry clinics 

NEAV AORK POSTGRADUATE MFDICAL 
SCHOOL AND HOSPITAL 
Martin Cohen-J Dry dimes 


UNITED STATES MARINE HOSPITAL 
(Stapleton SI) 

R. Aeblie and W P Griffey— 9 Operations 


Thursda\ 

BETH ISRAFL HOSPITAL 
W ebb W eecs — 2 30 Ophthalmological operations. 

HARLEM EAE AND EAR HOSPITAL 
Wilmot B Allen— i Interesting eye cases. 

INSTITUTE OF OPHTILALMOLOCA 
(Columbia Medical Center) 

John M Wheeler and staff— a Operative and diy 
clinics 

LENON HILL HOSPITAL 
Ernest F Krug JonsJ Reid Jr and staff — j Opera 
tions 


MANHATTAN FA E FAR AND THROAT 
HOSPITAL 

Dr Montalvan— g Demonstration of contact glasses 

Norton DeL Fletcher and staff— 9 Operations. 


NEW AORK EAF AND EAR INFIRM ARA 
F W SniNE Clyde E McDannald and Conrad Berevs 
— 10 Operative and dry climes 
SauuelT Oast WebbW W eels and Bernard Simu eis 
— a Operative and dry dimes 


NEW AORK POST CRADU ATE MEDICAL 
SCHOOL AND HOSPITAL 
Martin Cohen — z Dry dime 


Fnda\ 

BELLEVUE HOSPITAL 

Webb Weeks and staff— a (Amphi 1) Demonstrations 

of postoperative cases illustrated with results from 
operations for cataract glaucoma and ptastic surgery 
of the eye and orbit 

HOSPITAL FOR JOINT DISEASES 
Staff — a Dry clinic 



149 


PRELIMINARY PROGRAM FOR THE 1938 CLINICAL CONGRESS 


Joseph Raphael— 9 Operations Fracture clinic, demon- 
stration in ward 

Nicholas H Ryan— 9 Statistical study of ruptured 
gastric ulcer 

Oticar Tenopyr — 9 Discussion of B Welchu infection 
Robert Barber— 9 Operations 
Edward P Dunn— 9 Operations 
Charles B Jones— 9 Operations 
E Jefferson Browder— 2 Neurosurgical clinic 
Walter A Coakley— 2 Operations Cleft palate, tube 
graft for contracted scar, nasoplastic 
Edwin J Grace — 2 Thoracoplastic operations, pectoral 
transplant for coronary occlusion (Beck) 

LONG ISLAND COLLEGE HOSPITAL 
Emil Goetsch Operative and postoperative reactions in 
hyperthyroidism 

Ralph Harloe Operation Empyema, closed treatment 
of all types 

S Potter Bartley Fractures of the foot, clinical and 
economic aspect, demonstration and lantern slides 
Robert F Barber Case and specimen presentation of 
malignant tumors of peripheral nerves 
T Jefferson Browder Neurosurgical demonstrations 

LUTHERAN HOSPITAL 
Vincent Barber and staff — 9 Operations 
A V P Fardelmann and staff— 10 Operations 

MARY IMMACULATE HOSPITAL 
Louis F Ltckt Thyroid surgery 
Frank N Dealy Gastro-mtestinal surgery 

METHODIST EPISCOPAL HOSPITAL 
Harold K Bell, Henry E Graham, Pierre A Renaud, 
Seymour G Clark and staff— 9 Operations 2 Dry 
clinics 

MIDWOOD HOSPITAL 
Burt D Harrington Operations 
Walter A Coakley Plastic surgery. 

NORWEGIAN HOSPITAL 
David Livingstone and Robert W Tate Operations 

CARSON C PECK MEMORIAL HOSPITAL 
Charles Cochrane and Stanley D Banks— 9 Surgery 
of large bowel 

Herbert T Wikle — 9 Demonstration of gastric resec- 
tion, lantern slides and patients 
Merrill N Foote and Allison Vosseler — 2 Thyroid 
surgery, dry clinic, motion pictures and slides 

PROSPECT HEIGHTS HOSPITAL 
W L Heeve Discussion of wound closure 
A Caputi Anesthesia Cyclopropane, endotracheal, 
demonstration 

QUEENS GENERAL HOSPITAL 
F N Dealy, J S Thomas and staff — 9 Operations, gen- 
eral surgery 

A S W Touroff and L R Davidson — 9 Operations, 
thoracic surgery 

W J Hoffman and staff — 2 Tumor clinic 

ROCKAWAY BEACH HOSPITAL 
Chester L Davidson Operations 


ST CATHERINE’S HOSPITAL 
Joseph L Pfeiffer— 10 Review of acute appendicitis 
Daniel A McAteer— 10 Review of gall bladder disease 

ST GILES HOSPITAL 

Charles D Napier Dry clinic Vertebral epiphysitis 
Frank B Ring and Joseph Gianquinto Dry clinic 

ST JOHN’S HOSPITAL 
John E Jennings and staff— 9 Thoracic surgery 
Stanley B Thomas, George R Marsh and staff— 9 
Gastro-mtestinal operations 

S Lloyd Fisher, George B Reitz and staff— 9 Female 
pelvic surgery, thyroid clinic 
G Frank Sammis and staff— 9 Plastic surgery 
Lowell B Eckerson— 2 Dry clinic 
Carl H Green — 2 Dry clinic Gastro-mtestmal surgery 
Charles E Hamilton— 2 Thoracic surgery' 

Paul L Parrish— 2 Dry clinic Pediatric surgery 
John C Knapp and staff— 2 Radiology 
Leonid Watter and staff — 2 Anesthetic procedures 
Kenneth C Strong and staff — 2 Pathology 
Frederick J Maisel — 2 Surgical photography 
Helen N Thirl wall— 2 Follow-up service of surgical 
patients 

ST MARY’S HOSPITAL 

William Pascual, Thomas M Brennan, Peter Dulli- 
gan and staff Operative and dry clinics 
Sanford Shumway Selected fracture problems 
Daniel Welsh Acute intestinal obstruction due to gall 
stone occlusion 

Hugh Murphy Mecholyl iontophoresis m the treatment 
of thrombophlebitis 

Peter Dulligan The management of acute intussuscep- 
tion 

Thomas Brennan Cases illustrative of retroperitoneal 
hemorrhage and other types of abdominal trauma 
William Pascual Atypical appendicitis, difficulties m 
recognition and management 
Joseph Rizzo Appendicitis in pregnancy 
Huch Murphy and V Tesoriero Vascular clinic, 
demonstration of cases and methods of treatment 
John Shields and staff Proctological dime 
George Price and William Moitrier, Jr Demonstra- 
tion of skin tumors 

William Moitrier, Jr Ovarian tumors in their relation- 
ship to sex 

Francis Currin Exhibits of roentgenology department 
Paul Raia Cholangiography m biliary tract disease. 
Francis Currin Radiation m postoperative paratitis 

ST PETER’S HOSPITAL 

L M Ryan Demonstrations Carcinoma of hepatic 
flexure, operation and therapy, recovery', carcinoma of 
sigmoid, operation and therapy, recovery, obstruction of 
common bile duct following cholecystectomy, operation 
and cure 

T M Brennan Operative and dry clinic 
SOUTHSIDE HOSPITAL 

Benjamin L Feuerstein Cancer symposium Treat- 
ment of cancer in the small hospital 

U S NAVAL HOSPITAL 
Staff — 10 Operations Hernia, femoral, colostomy 
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BROOMA N— LONG ISLAND— WEDNESDAY 


GENERAL SURGERY 


BAV RIDGE HOSPITAL 
EwTt Saichelu Rt section of intestine 
I rancis J Ceravolo Cholecystectomy 
M \V tiLiAU Ross Hernm dime 
Cuiton L Dance Hysterectomy 
John R Fletcher Dry clime 1 crforating lesions larj,e 
and small intestine 

JOhsII Greener. Dry dime Obstructive lesions of the 
colon diagnosed by radiology 
Margaret A Baker Dry dime Chronic mastitis 
prognosis and treatment medical and surgical 

BETH EL HOSPITAL 

Harold Rabikowitz and Benjamin Kocut Operative 
and dry dime 


BETH MOSES HOSPITAL 
Harry Rabxnowiti and Harry Feldman Gastrectomy 
for peptic ulcer colectomy for carcinoma thyroidecto 
my proctologic dimes operative and dry 
I L Sims One stage Miles resection for carcinoma of 
rectosigmoid subtotal gastrectomy for carcinoma of 
stomach 

Henry S I ischer Operative and dry dime endocrine 
tumors pathological conference 


BROOKLYN CANCER INSTITUTE 
Operations— 9 

I Sirus One-stage Miles resection for carcinoma of 
rectosigmoid 

J McGoldWCk Carcinoma of the cervix 
J J Gainey and Georoe Reitz. Radical mastectomy 

Dry CJjucs — g 

G Robillard Carcinoma of large bowel 
H Characse. Neurogenic sarcoma 18 cases with sta 
tistical study and lan tern slides 
\V t Howes Fre operative radiation of breast exhibit 
of bronchial carcinoma and review of sit autopsied cases 
M Myerson and J Schmidt Carcinoma of the larynt 
presentation of operated and radiated cases wax models 
demonstration 

II Rasi Oral surgery wag model exhibit 

M N Foote Diagnosis and management of thyroid 
malignancy 

J II Buss Malignancy of colon operative technique 
v, Wolfe Carcinoma of the vulva case presentations 
ll Tepesson Giant cell tumor radiation of lower end of 
femur cure presentation of patient pathology and 

x rays 

BKOOKLY N HOSWT YL 
t K TawE* and staff— o Operations 
Ktaff— 2 Operative and dry dimes 


CALEDON! \N HOSPITAL 
fosEPit Ten-OpvR Joky BervKUAN D A McVteer and 
J GeorceG Dixon Operations . . _ 

Joseph Tenopyr \Y E Howes " " Hala and stag 
Tumor dime 


CONEY ISLAND HOSPITAL 
Daniel A Me Ateer J Earl Miles Joky ILmuett 
< LORI E Webb Philip Goldstein ana staff-9 Oper 
ations 

Daniel A McAteer — 9 Chemistry and physiology of 
the biliary system 

Emvnlel MendRlson— 9 Roentgenology unusual gas- 
iris' intestinal x ray examinations. 

Staff— 1 Symposium of general physical therapy pto- 

CUMBERLAND HOSPITAL 
Merrill Is Foote »nd staff— 9 Operations Gastnc 
rejection thyroidectomy cholecystectomy l»e of 
stainless steel wire in abdominal closures. 

John Timm and staff — q Operations 
HerbERtT W ikle and staff — 9 Operations Bonedust 
hentioplasty gastnc resection 
Harry Martz— 1 Dry clinic Analysis of fifty consrcu 
live ruptured gastnc ulcers (lantern slides) 

John Guney and staff— 3 Dry clime Partial gastrecto- 
my five year report obstructive lesions of the jejunum 
J Romanscan— a Dry clinic Familial neurotrophic 
osseous atrophy 

FLUSHING HOSPITAL 

Joseph S Thomas Joseph N WrcKnsu W ilium K 
Rocers J deRaismes Combes andC Nelson Ba«* 
—9 Operations 


GREEN POINT HOSPITAL 
Joseph S Baldwin A L bonrsi J Smith rtn« J 
Dullioan and stall— 9 I esection of stomach lor 
carcinoma cholecystectomy , 

Joseph S Baldwin A L SOREsr J Smith Peter J 
DulUgan and staff— 1 Dry clinics Burns newer 
advances in treatment end results for carcinoma <« 
colon ten vrars peripheral vascular diseases tna 
results and demonstration of clinic varicose vein clime, 
demonstration of methods pathological demonstration 
of surgical specimens ward rounds 


HOSPITAL OF THE HOLY FAMILY 
James Downey Edwin Howf Fiske Joseph Bald«i' 
and staffs Operative and dry clinics 


JEWISH HOSPITAL 

Louis Berger— 9 Gastro intestinal diseases 
Benjamin Bernstein and staff— g Medical and surgical 
problems 

Henry Lochia and staff— g Thyroid cliiuc 
LeoM DAviuorp and staff— 2 Iveurosurgeiy 
M LEDERERandH G Grayzel— 2 Pathological demon 
stratum 

Alex S Weiner— j Blood transfusions 


KINGb COUNTY HOSPITAL 
Hector W Benoit— 9 Operations Thyroid clinic 
demonstration in ward 
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GENITO-URINARY SURGERY 


BETH-EL HOSPITAL 
Charles E Panoff Operative and dry clinic 

BETH MOSES HOSPITAL 
Bernard Davidson Infected renal cyst, tumor in hour- 
glass bladder, calculous pyonephrosis m congenital soli- 
tary kidney, renal agenesis; neuromuscular dysfunction 
of the ureterovesical orifices and internal vesical orifice, 
spontaneous regression of kidney tumor, toothpick m 
kidney 

BROOKLYN HOSPITAL 
N P Rathbun and staff— -9 Operations 

CALEDONIAN HOSPITAL 
George Horton and Franklin Farrow Operations 

CONEY ISLAND HOSPITAL 
J Sturdivant Read— 2 Operations, symposium on 
prostatitis 

GREENPOINT HOSPITAL 
Staff— 9 Operations Transurethral resection 2 Dry 
clinic Unusual kidney cases in children 

JEWISH HOSPITAL 

PaulW Aschner and staff— 9 Operative and dry clinics 

KINGS COUNTY HOSPITAL 
Charles S Cochrane— 2 Operations and n ard n alks 
Fedor L Senger— 2 Operations Plastic surgery on 
kidney, pelvis and ureter 

LONG ISLAND COLLEGE HOSPITAL 
Fedor Sender Ureteral transplant, operative and dry 
clinic 

George Horton Nephrectomy 


LUTHERAN HOSPITAL 

Heinrich Wehrbein and staff — 2 Operative and dry 
clinics. 

MARY IMMACULATE HOSPITAL 
Elias Rubin— O perative and dry clinics 

METHODIST EPISCOPAL HOSPITAL 
Howard T Langworthy and Rosario Mule— 9 Oper- 
ations 2 Exhibits and discussions 

PROSPECT HEIGHTS HOSPITAL 
R E Kinloch Presentation of specimens Nephro- 
lithiasis; hydronephrosis, suppurative pyelonephritis, 
bilateral double kidney and double ureters, tuberculosis 
of the kidney, peri-arteritis nodosa, advanced hydro- 
nephrosis 

QUEENS GENERAL HOSPITAL 
F G Riley, B Derrah and staff— 2 Operative and dry 
clinics 

ST CATHERINE’S HOSPITAL 
John Griffin— 10 Transurethral prostatectomy 

ST JOHN’S HOSPITAL 
Augustus Harris and staff— 9 Operations 

ST MARY’S HOSPITAL 

Andrew J McGowan, Frank C Hamm and staffs Oper- 
ative and dry clinics Pediatric urology, transurethral 
prostatectomy 

WYCKOFF HEIGHTS HOSPITAL 
Leo Drexler Urethral calculus 


FRACTURES AND TRAUMATIC SURGERY 


CONEY ISLAND HOSPITAL 
Daniel McAteer and staff— 2 Symposium, ward walk 
Philip Goldstein— 2 Fractures of neck of femur 
George Webb — 2 Local anesthesia in acute fractures 
John Hammett— 2 Fractures of surgical neck of humerus 
J Earl Miles — 2 Fractures of elbow joint, pinning of 
chip fractures 

CUMBERLAND HOSPITAL 
George Reitz — 2 Dry clinic Transportation of head 
injuries, bums, fractures of bones of foot, astragalus and 
os calcis 

Leo Fable — 2 Dry dune Trimalleolar fracture, pathol- 
ogy and treatment 

Joseph I Anton — 2 Dry clinic Madelung’s deformity, 
value in diagnosis of dislocation at wrist (differential 
diagnosis), intra-abdominal injury due to blunt force 
Jultus Sader — 2 Dry clinic Statistics of injuries to 
pedestrians and passengers m automobile accidents 
Fuad Shatara and staff— 2 Dry clinic, traumatic surgery 

GREENPOINT HOSPITAL 
Herbert C Fett and staff — o Demonstration of con- 
tinuous fracture service, ward rounds 2 Dry dime 


Fractures of forearm m children, Colles fractures, frac- 
tures of femur in children, shoulder fractures 
Nathan A Goldstein and staff — 2 Rehabilitation clinic 

KINGS COUNTY HOSPITAL 
William M Ennis — 9 Open reduction of fractures 
Joseph Tenopyr— g Demonstration of fractures m ward 

MARY' IMMACULATE HOSPITAL 
John M ScannEll Operative and dry clinic 

ST JOHN’S HOSPITAL 

James L Cobb, Louis A Thunig and staff— 9 Operations 
George B Reitz — 2 Dry clinic Traumatic surgery, 
motion picture demonstration 

SOUTHSIDE HOSPITAL (Bay Shore) 

Archie M Baker, Gustav Axholm, and Thomas Wins- 
ton Symposium 

WYCKOFF HEIGHTS HOSPITAL 
John L Krauss — 9 Dry clinic. 



SURGER\, G\NECOLOG\ AVD OBSTETRICS 


VWCKOFF HEIGHTS HOSPITAL 


Albert G Cook — 9 Diverticulitis 
Russell S Fouler— 9 Call bladder 
John Horni-q Resection of stomach 
Artiiir C Holzman— 9 Nephrectomy 


William II Cook— 9 Operations 
Charles J I me— 9 Compensation surgery 
Jack Sflbuw— 9 Appendicitis 
Staff— 1 Symposia dry clinics ward walks, exhibits of 
interesting pathological specimens and unusual 1 ray 
plates 


OBSTETRICS AND GYNECOLOGY 


betii el hospital 

Abraham Korlowttz Philip Ocini and Harris M 
Rabikowitl Operative and dry clinic 

BROOLLW HOSPITAL 
W S Smith and staff— 9 Operations 

CALEDON! VN HOSPITAL 
Harvey B Matt&eus M C Dfr Brucke and A S 
Mi G r ec or Operations 

CONEA ISLAND HOSPITAL 
Harvey B Mathews and staff — 9 Operative and dry 


FLUSHING HOSPITAL 

Georoe J Lawrence Samuil L Mitchell and hsHv- 
erjck Carpenter— 10 Operations 

CRLENTOINT HOSPITAL 
Thurston W elton Trancis B Doyle and staff— 9 
Operations Low cesarean transverse incision Alan 
Chester FothergiU for utenne prolapse in aged local 


oi prenatal and gynecological clinic 

HOSPITAL OF THE HOL\ FAMILY 


JEWISH IlOSPITiL 

S G Bum and G Korurrui — g Operative and dry 
clinics 

Leo S Schwarts 5 Schench and E V LirrAUzs— a 
Operative and dry clinics 

KINGS COU 5TY HOSPITAL 
Charles W Mueller— 9 Operations 
Joseph L McGowrick— 9 Operation Hysterectomy 
IIeshv J Goubeaud Jr —9 Demonstration of stall Lical 
study of placenta previa in ward 
Charles A Cordon— 9 Operations 
Morris Glass— 9 U ard demonstration Cardiac Condi 
tions w pregnancy toxemia in pregnancy 
Ralph Garlick— 9 Plastic for prolapse 

LONG ISLAND COLLEGE HOSPITAL 


Au red C Beck Cesarean section 
William A Jewett FothergiU operation 
Harvey B Matthew* Vaginal plastic under local 
anesthesia 

George U Phelan Tumors of the round ligament 
MekvyN V ARMSTRONG Episiotomy and repair under 

local anesthesia , 

Samuel A Horn Demonstration of ovarian tumors 


MAR\ IMMACULATE HOSPITAL 
James P McMavls Obstetrical surgery 

METHODIST EPISCOPAL HOSPITAL 
O Paul Hcmpstone Ralph M Beach and statt-g 
Operations i Endocrine clinic 

MIDWOOD HOSPITAL 

Joseph Leo L McGolorick and Cameron Dcncax 
G ynecological operations 

PROSI ECT HEIGHTS HOSPITAL 
H T Blair Presentation of specimens Ktukenbergs 

tumor ovary bilateral malignant cyst adenoma bi 

lateral ovary fibroid 0/ uterus with pregnancy and 
rctroplacental hematoma ovarian cysts 

QUEENS GENERAL HOSrlTAL 
H P Mencken E A Fleminc and staff— 9 Gyneco- 
logical operative and dry dimes 

ROCKAW AV BEACH HOSPITAL 
Alshin JonNSON Gynecological operations 
ST CATHERINES HOSPITAL 
Charles A Gordon— 10 Genital prolapse 
ST JOHNS HOSPITAL 

Air red W White Cameron Dlkcak Charles W 
Mueller and Glen K MacLachlan— 9 Obstetrical 
operations 

ST MARA S HOSPITAL 

E. A Revs II Golbeald C Lolghran R Wilson and 
staffs— 9 Operations Vaginal hysterectomy (local), 
anterior and posterior colporrhaphy (local) panhyste- 
rectomy (spinal) laparotomy for ovarian cyst 
II Goi beaud and staff— 0 Dry chines Forceps applies 
lion (manikin) Kjelland piepir axis traction resusci 


tationofneu born cadaver and motion pictures, graphs 
and charts of dehydration mortality morbidity cesa 
rein sections repeat sections six x rays in placenta 
previa blood bint 


LUTHERAN HOSPITAL 

Henry Eichacker and E May-id DrycUxuc and ward 


tuo cases of abdominal hemorrhage tuba) in origin not 

ectopic 

F Mitchell Double pregnancy double uterus abortion 
at fourth month one uterus full term cesarean section 
living baby second uterus 

Charles (I Lo rnnn Kjdatifocai mole cesarean sec 
tion at term living b 3 by 

J Mastrota Antepartum diagnosis triple pregnancy 
with x ray 

II Joyce Electric cervix advantages and disadvantages- 

M Abbess. Hydatiform mole analysis of nineteen casts. 

ST TETEP s HOSPITAL 
J L McGoiDRlce Obstetrical review five-year period 
AWCIvOFF HEIGHTS HOSPITAL 
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GENITO-URINARY SURGERY 


BETH-EL HOSPITAL 
Charles E Panoff Operative and dry clinic 

BETH MOSES HOSPITAL 
Bernard Davidson Infected renal cyst, tumor m hour- 
glass bladder, calculous pyonephrosis m congenital soli- 
tary kidney, renal agenesis, neuromuscular dysfunction 
of the ureterovesical orifices and internal vesical orifice, 
spontaneous regression of kidney tumor, toothpick in 
kidney 

BROOKLYN HOSPITAL 
N P Rathbun and staff — 9 Operations 

CALEDONIAN HOSPITAL 
George Horton and Franklin Farrow Operations 

CONEY ISLAND HOSPITAL 
J Sturdivant Read— 2 Operations, symposium on 
prostatitis 

GREENPOINT HOSPITAL 
Staff— 9 Operations Transurethral resection 2 Dry 
chmc Unusual kidney cases in children 

JEWISH HOSPITAL 

PaulW Aschner and staff— 9 Operative and dry clinics 

KINGS COUNTY HOSPITAL 
Charles S Cochrane — 2 Operations and w ard \\ alks 
Fedor L Senger— 2 Operations Plastic surgery on 
kidney, pelvis and ureter 

LONG ISLAND COLLEGE HOSPITAL 
Fedor Senger Ureteral transplant, operative and dry 
clinic 

George Horton Nephrectomy 


LUTHERAN HOSPITAL 

Heinrich Wehrhein and staff— 2 Operative and dry 
clinics 

MARY IMMACULATE HOSPITAL 
Elias Rubin— O perative and dry clinics 

METHODIST EPISCOPAL HOSPITAL 
Howard T Langworthy and Rosario Mule — 9 Oper- 
ations 2 Exhibits and discussions 

PROSPECT HEIGHTS HOSPITAL 
R E Kinloch Presentation of specimens Nephro- 
lithiasis, hydronephrosis, suppurative pyelonephritis, 
bilateral double kidney and double ureters, tuberculosis 
of the kidney, pen-artentis nodosa, advanced hydro- 
nephrosis 

QUEENS GENERAL HOSPITAL 
F G Rilev, B Derrah and staff — 2 Operative and dry 
clinics 

ST CATHERINE’S HOSPITAL 
John Griffin— 10 Transurethral prostatectomy 

ST JOHN’S HOSPITAL 
Augustus Harris and staff— 9 Operations 

ST MARY’S HOSPITAL 

Andrew J McGowan, Frank C Hamm and staffs Oper- 
ative and dry clinics Pediatric urology, transurethral 
prostatectomy 

WYCK.OFF HEIGHTS HOSPITAL 
Leo Drcxler Urethral calculus 


FRACTURES AND TRAUMATIC SURGERY 


CONEY ISLAND HOSPITAL 
Daniel McAteer and staff— 2 Symposium, ward walk 
Philip Goldstein — 2 Fractures of neck of femur 
George Webb — 2 Local anesthesia in acute fractures 
John Hammett — 2 Fractures of surgical neck of humerus 
J Earl Miles — 2 Fractures of elbow joint, pinning of 
chip fractures 

CUMBERLAND HOSPITAL 
George Reitz— 2 Dry clinic Transportation of head 
injuries, burns, fractures of bones of foot, astragalus and 
os calcis 

Leo Faske — 2 Dry clinic Trimalleolar fracture, pathol- 
ogy and treatment 

JOol'PH I Anton — 2 Dry clinic Madelung’s deformity, 
value m diagnosis of dislocation at wrist (differential 
diagnosis) , intra-abdominal injury due to blunt force 
Julius Sader— 2 Dry clinic Statistics of injuries to 
pedestrians and passengers m automobile accidents 
Fuad Shatara and staff — 2 Dry clime, traumatic surgery’ 

GREENPOINT HOSPITAL 
Herbert C Fett and staff — 9 Demonstration of con- 
tinuous fracture service, ward rounds 2 Dry clinic 


Fractures of forearm in children, Colies fractures, frac- 
tures of femur m children, shoulder fractures 
Nathan A Goldstein and staff — 2 Rehabilitation clinic 

KINGS COUNTY HOSPITAL 
William hi Ennis — 9 Open reduction of fractures 
Joseph Tenopyr — 9 Demonstration of fractures m ward 

MARY IMMACULATE HOSPITAL 
John M Scannell Operative and dry’ clime 

ST JOHN’S HOSPITAL 

JamesL Cobb,LouisA Tiiunig and staff— 9 Operations 
George B Reitz — 2 Dry clinic Traumatic surgery, 
motion picture demonstration 

SOUTHSIDE HOSPITAL (Bay Shore) 

Archie M Baker, Gustav Axholm, and Thomas Wins- 
ton Symposium 

WYCKOTF HEIGHTS HOSPITAL 
John L Krauss — 9 Dry clime. 



SUIsGm , G\NFCOIOG\ A\D OBSTETRICS 


WYCK 01 F HFiriftia HOSPITAL 
John L B*uer~ 9 Operations 
Albert G Coon— q uistnx-uUus. 

RissmS Fowl**— ? j f a'! bLddcr 
John Hobs* — o Resection of stomach 
ARfBtJT C ltolZUAN— q Ntphtectomy 


Wiiuam II Cook— o Operations 
Charles J f rtti —o Compensation turnery 
JackSperUV— q Appendioti 
Muff — j Symposia dry dimes ward v.afts MhlUisef 
interesting patholngirai specimens »Dd unusual * i»y 
pi lies 


OBSTf- TRIGS AND C,\ N ECOLOGY 

BETH FL HOSI ITAL MALA IMU \CULATF HOSI HAL 

Ask mi a« Forunm* I Htu* OlinT ami Karris M James P Mk\Iav%$ Obstetrical surgery 
K»»iso*m Operative ami dtp elimc unrniKr MBiwn.m 
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ASPHYXIA NEONATORUM 

The Pivot Upon Which Turns the Movement to Prevent Asphyxial Death 

PALUEL J. FLAGG, M D , New York, New York 


O UT of a simplified method for 
1 endotracheal anesthesia, developed 
and described in 1927 (5), there 
■was evolved a year and a half later, 
a technique for artificial respiration of the 
newborn This method, described in the 
Journal of the American Medical Association 
(6), consisting of suction, laryngoscopy, in- 
tubation, and insufflation of oxygen and car- 
bon dioxide under controlled pressure, was 
little more than an extension of the method, 
advocated by Meltzer in 1909 and later by 
Chevalier Jackson in 1913' The reviewer’s 
contribution consisted merely in the develop- 
ment of simplified instrumentation for pre- 
cision treatment. 

The instruments— laryngoscope, insuffla- 
tion tube, and pressure manometers— were 
designed to meet emergency use in general 
hospital service All perishable parts have 
been eliminated and as far as possible, the 
equipment has been made indestructible The 
armamentarium was offered as a means of car- 
rying out, with the least possible hazard, ac- 
cepted surgical principles, as .they might be 
applied in the treatment of asphyxia of the 
newborn. 

These principles may be stated briefly as. 
Exposure of the field (laryngoscopy under 
direct vision) 


Removal of foreign material (suction of fluid 
and the rehef of the obstruction) 

Application of treatment, directly to the 
damaged area with the greatest possible pre- 
cision, dispatch and absence of trauma (intuba- 
tion by direct vision and insufflation of oxy- 
gen carbon dioxide under controlled pressure) 
Compared with the prevailing method of 
blind catheterization, oral suction of pharynx 
and esophagus (rarely trachea), followed by 
the manual application of an inhaler to the 
face of the baby, in the expectation that the 
gas therein will find its way past the obstruc- 
tion offered by relaxed tongue, soft palate, 
faucial pillars, epiglottis and arytenoids, to 
the trachea, the method proposed proved to 
be all that could be desired 
. By the use of the technique described the 
airway is easily visualized. Fluid in the field 
is removed under direct vision The infant 
glottis is readily brought into view The con- 
dition of the cords is noted A lubricated 
metal tube of suitable size with a velvet eye 
is introduced without trauma, the glottic 
chink above the tube indicates ample space 
and the absence of glottic pressure Suction 
of the upper trachea is easily accomplished- 
oxygen introduced under a pressure of 2^ 
millimeters mercury for periods of 3 to 5 sec- 
onds promptly clears the anoxemia present. 
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be eliminated, oxygen brought into direct 
contact with the bronchial and alveolar cap- 
illaries, permitting thereby support and stim- 
ulation of the depressed respiratory center 
without undue trauma, provides material for 
a basic routine The selection of such equip- 
ment should be based upon the degree with 
which it fulfills these needs Additional claims 
and nnprovements need not be ignored but 
should be regarded as material for investiga- 
tion and lesearch 

judgment passed upon equipment by the 
surgeon has been shown to be incomplete if 
limited to theoretical appraisal The hand, 
the eye, and the ear of the judge must all 
function if the impression of a mechanical 
problem is to be complete This point was 
impiessed upon the author some years ago 
An eminent authority in the field of asphyxia, 
entirely familiar with the theoretical aspect 
of the special problems involved, showed but 
little interest in a proposed solution One 
day, however, having been induced to carry 
out the suggested procedures himself, he 
promptly adopted these as practical, personal 
accomplishments, entirely satisfying and-read- 
lly available to others 

Routine practice in resuscitation should be 
carried out upon the cadaver There is no 
mutilation or postmortem sign of instrumenta- 
tion which interferes with subsequent autopsy 
findings There is no excuse when intubation 
is practiced to demonstrate this upon live 
babies without specific pathological indica- 
tions Babies to be treated for the relief of 
atelectasis should be placed in the hands of the 
most experienced operators Students and the 
newly initiated should not be permitted to 
practice such instrumentation 

The confirmation of a sound routine turns 
upon trained observation, a conviction that 
these observations are important and valu- 
able, and a careful record which will bring to 
light the actual morbidity and mortality 
occurring in the relief of a given pathology. 

ANATOMICAL CONSIDERATIONS 

The head of a newborn baby of an average 
weight of 6 to 8 pounds, (2700 to 3600 grams) 
is about the size of a small grapefruit and 
weighs approximately as much It is attached 


to the body by a relatively long, relatively 
thin neck which in the state of complete re- 
laxation gives no support to the head The 
normal baby’s mouth will readily admit one 
finger, occasionally two The pharynx in re- 
laxation will admit the tip of the finger up 
to the attachment of the epiglottis. The dis- 
tance from the gums to the glottis is about 3 
inches, a relatively short distance The dis- 
tance between the epiglottis and the glottis 
is often so short that when the lip of the 
laryngoscope is placed against the epiglottis 
(1), it impinges against the glottis itself and 
obscures it The glottic opening varies from 
3 to 5 millimeters in vertical diameter and 
transversely at the posterior commissure is 
from 2 to 3 millimeters. In complete relaxa- 
tion, the soft parts of the airway are collapsed 
and as soft and adherent as the finger of a 
rubber glove or a collapsed toy balloon While 
insufflation tends to open these passages, suc- 
tion immediately causes them to collapse still 
farther, simulating the phenomenon seen 
when one attempts to use a soft rubber 
tube on a suction instrument The trachea 
is about 3 inches from the glottis to the 
bifurcation The tracheal rings are soft and 
easily compressible but they maintain the 
lumen of the trachea under ordinary condi- 
tions The chest wall with its intercostal 
muscles, accessory muscles, and the dia- 
phragm, offer little resistance to interpul- 
monary gas pressure w'hen the lungs are in- 
flatable When antenatal atelectasis exists, 
however, the resistance to expansion offered 
by the chest wall interferes seriously with 
mechanical efforts to distend alveoli by 
mechanical insufflation Incidentally, this 
suggests pulmonary tissue resistance to pres- 
sure, entirely different from that offered by 
the open chest It is, therefore, impractical 
to attempt to measure the fragility of the 
lung tissue to endotracheal pressure when the 
visceral pleura is not protected by the re- 
sistance of the chest wall A pressure of 25 
millimeters of mercury which may cause 
rupture of the alveoli in a lung removed from 
the chest, seldom if ever, produces evidence 
of trauma when applied to the lung protected 
by the chest wall, when the pressure so applied 
does not extend over a period of 5 seconds 
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When the respiration is completely in 
abeyance upon the beginning of the treat- 
ment, its return is often ushered in by very 
rapid, very shallow efforts which maj be 
heard taking place through the insufflation 
tube When the airway is not completely free 
of all obstruction, the minimal returning 
respiratory efforts are not observed until 
their cumulative effect becomes apparent 
in a strong effort which breaks through the 
prevailing obstruction This accumulative 
effort seen as the initial gasp and said to pre 
cede regular respiratory efforts may not take 
place if the vigor of the respiratory center has 
been reduced by anoxemia 

To claim that such an initial respiration, 
either spontaneous or induced by drugs, such 
as alpha lobelm (15) for instance, is the nat 
ural precursor of normal respiratory effort, 
that it serves to clear the airway for future 
respiratory efforts, or that it overcomes 
atelectasis in any very special manner, that 
indeed it is anything but an evidence of exist 
ing respiratory embarrassment, is highly 1m 
probable 

When a technique is acquired and developed 
as the means of relieving certain definite diffi 
culties such as respiratory obstruction, anoxe 
mia, central dtpression, the road pursued and 
the landmarks observed along the way are 
forgotten by the traveler in the satisfaction 
which he enjoys in arriving at his objective 
He is inclined to discredit the difficulties of 
his approach ind to stress only results The 
writer admits this experience He has been 
inclined to overlook the essential details of 
technique impressed upon him through the 
obligation to provide safety m the develop 
ment of equipment Havmg completed these 
safeguards, he proceeded to ignore the reason 
for their existence and the obligation in 
cumbent upon him to make these reasons 
clear to the uninitiated 

After an interval of 10 years, during which 
time students have become instructors, and 
since the method herein referred to has be- 
come common practice, m fact, sometimes too 
common to deserve note (12) it appears timely 
to review the use and the abuse of the tech 
mque as it has come to the attention of the 
reviewer 


UMV POINT OF TIIE SURGICAL MUICTOR 
The surgeon who directs resuscitation with 
out the adv ice and co operation of a corope 
tent pneumatologist (3 4, 7, 8, 16, 17, i8 ( 19) 
faces a twofold problem administration and 
research To avoid confusion and to yield 
results, these problems must be sharply de 
fined and segregated Marshal Foch s query, 
“What is it exactly that y ou w ish to do’ mav 
well be borne in mind The first implies the 
correct functioning of an accepted routine 
directed to a clear cut objective and based 
upon sound principles of pathological physi 
ology The second problem, research, is db 
tinctly contributory Its purpose is to provide 
improvements in routine when these improve 
ments have been recommended bv sound 
theory and practice 

To disregard these principles is to invite 
confusion and to delay real progress A bnef 
reflection will bring to light the frequency 
with which these objectives and their se 
quences arc disregarded The surgeon, op 
pressed by many demands upon his time and 
attention, turns the problems of routine and 
research to an assistant or to a technician 
The latter, impatient of routine impressed 
by the novelty of unsupported claims, and 
keen for revolutionary and mechanized tech 
mque is an easy prey to the high powered 
commercial approach well equipped with 
argument and impressive by virtue of con 
vement gadgets calculated to overcome all 
difficulties Without the protection of a 
sound foundation provided by a knowledge of 
physiological requirements, the satisfaction 
of which suggest simplicity and directness of 
approach, there is nothing to prevent an 
endless procession of new equipment much 
of which may actually violate basic principles 
in treatment A recent communication by 
\andell Henderson brings the prevalence of 
this situation to a focus 

BASIC PROBLEMS OF RESU5CITATIOV 

Experience suggests that the basic pioh 
lems of resuscitation are as follows respira 
tory obstruction, anoxemia, and central 
respiratory depression 
Any technique or armamentarium by 
means of which respiratory obstruction may 
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turning voluntary respiration without in any 
-way interfering -with it by attempting to sup- 
plant an artificial rate and rhythm The oper- 
ator attempts, as it were, to feed the returning 
respiration with the oxygen which it requires 
to resuscitate the respiratory center 

If, however, there is no respiratory effort 
whatever, one is justified in attempting to 
initiate such effort by stimulating the Hering- 
Beuer reflex by the use of maximum pressure 
(2 s mm hg) Following this initial stimula- 
tion, the technique described may be followed 
to advantage 

The return of normal vigorous respiration 
will be accompanied by muscular movement 
of the extremities and movement of the mus- 
cles of the face. The baby’s head will begin to 
move from side to side After normal respira- 
tion through the tracheal tube is permitted 
for a short period, the tube may be removed, 
whereupon the baby will begin to cry 

Prolonged postoperative treatment of the 
newborn due to drug depression or other 
causes when the respiration has been demon- 
strated to be free, is best accomplished by 
means of an oxygen chamber suited to the 
baby’s size and equipped with the necessary 
heating and ventilating devices 

In passing, it is interesting to note that a 
definite diagnosis of congenital cardiac lesions 
or gross lesions of the circulatory system may 
be diagnosed by the baby’s reaction to endo- 
tracheal insufflation of oxygen The cyanotic 
baby is insufflated and intubated in the usual 
manner If the color remains constantly 
dusky or fails to clear completely in the pres- 
ence of endotracheal oxygen upon pressure, a 
portion of the circulation leaving the right 
heart is finding its way directly into the 
arterial system We see this in a patent fora- 
men ovale and in a congenital shortcircuitmg 
of the large blood vessels The reason for this 
phenomenon is that a definite portion of the 
circulating blood has failed to pass through 
the lungs and is contaminating the oxygenated 
stream Neonatal atelectasis, cerebral trauma, 
as well as persistent thymus and even the 
rare, tracheo-esophageal fistula, fails to give 
this unique reaction In each case, adequate 
oxygen insufflation temporarily, but com- 
pletely, clears the color of the circulating 


blood. A tracheo-esophageal fistula may be 
suspected when there is a persistent long 
continuing discharge of fluid or froth through 
the glottis following satisfactory initial in- 
tubation, suction, and an apparently clear 
respiratory tree 

Fluid within the pulmonary airway may be 
expected in cesarean sections and in breech 
deliveries if the compression action of the 
uterus upon the flexed chest has not func- 
tioned to squeeze out fluid contained therein 
It is, therefore, desirable to practice imme- 
diate oral, pharyngeal, and, if relaxation per- 
mits, endotracheal suction of babies delivered 
by these two procedures 

Operators have experienced difficulty in 
exposing the glottis of premature babies, in- 
sisting that the blade of the laryngoscope pro- 
vided was too wide for the undersized phar- 
ynx. The author has met this situation by 
keeping the lip of the laryngoscope well 
anterior to the epiglottis, thus exposing the 
epiglottis and glottis simultaneously By 
this technique he has used the laryngoscope 
for demonstration in a premature infant 
cadaver weighing i}4 pounds, whose head 
was not much larger than a lemon and whose 
glottis was so tiny that it was intubated by 
means of a nurse’s hair pin 

If the infant to be resuscitated is premature, 
it is practical to use the tube employed for 
suction as an insufflation instrument This 
tube is considerably smaller in diameter than 
is the ordinary endotracheal insufflation tube 
With this technique, the suction tube is intro- 
duced into the small glottis, and suction is 
gently performed The tube is then with- 
drawn and is attached to the insufflation tube, 
the mucus is blown out, and the tube is re- 
placed as an insufflation tube. 

ARMAMENTARIUM 

Laryngoscope Inasmuch as the mouth and 
the pharynx of the ordinary newborn will 
admit a finger, a laryngoscope blade limited 
in size to such a transverse diameter provides 
no embarrassment The lamp attached is rela- 
tively large and has a long life The length of 
the laryngoscope blade is such that when it is 
introduced to its full depth the operator’s 
fingers, grasping the handle, contact the 
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A newborn baby presents one of two ex 
tremes of reflex activity and muscle lone It 
is extremely important to recognize these 
variations as they form the catena of treat 
ment There, is no excuse to attempt to in 
tubate a newborn bab> whose head is moving 
about from the action of the muscles of the 
neck, or whose gums dose upon the gloved 
finger of the operator Asphyxia produces 
progressive relaxation and loss of the reflexes 
of the airway In extreme asphyxia the gums 
separate without resistance, the tongue is 
completely relaxed, the soft palate and the 
pillars of the fauces arc perfectly flaccid, the 
epiglottis drops into view, the glottis appears 
beneath the lip of the laryngoscope with cords 
which are silent and which are separated or 
in contact with one another The mucous 
membranes of the field are cyanotic and in 
jeeted to a degree which vanes directly with 
the vigor of the baby’s circulation A vigorous 
Circulation gives rise to the well known 
asphyxia hvida, a depressed circulation on 
the other hand results in the so called asphyxia 
pallida 

Between the two extremes of active re- 
flexes and musde tone on the one hand, and 
complete disappearance of the reflexes and 
complete relaxation on the other, appears 
every variation These variations depend 
upon the viability of the baby 

It is, therefore, practical and reasonable to 
make an immediate prognosis of the baby’s 
condition by the state of the reflexes and 
musde tone found upon the initial examina 
tjon If a baby permits the introduction of 
the finger into the mouth without resistance, 
exposure of the pharynx by the laryngoscope 
is indicated and will be entirely non trau 
matic If upon laryngoscopy, there is found 
to be active swallowing reflexes and spasm 
of the glottis, it will be unnecessary to in 
tubate, for the viability present indicates 
that central activity will promptly result m a 
respiratory effort The act of opening the 
mouth, lifting the tongue out of the field, and 
removing detritus in the airway provides 
adequate immediate treatment for the baby 

On the other hand if laryngoscopy reveals 
the pharyngeal reflex to be in abeyance and 


the cords inactive, the indications are to in 
troducc a suction tube between them to 
practice endotracheal suction, and to follow 
this by re intubation and insufflation of 
oxygen carbon dioxide In the presence of an 
active circulation, cyanosis which ma) he 
present upon intubation and which is seen as 
hv idity in the mucous membranes, ecchymosis 
of the skin or cy anosis of the extremities, will 
promptly disappear upon insufflation of 
oxy gen Cyanosis w ill be replaced by a pink 
color, the reflexes which are in abeyance will 
reappear, m accordance with the degree of 
viability present 

In asphyxia due to obstetrical mampula 
tions without cerebral hemorrhage, or in 
respiratory obstruction from fluid in the au 
way, the reflexes return very promptly How 
ever, if the asphvxia is the- result of prolonged 
anesthesia or of medication to the mother, a 
longer period will elapse before the reflexes 
return A vigorous circulation will prompt!) 
pick up oxygen av ailable in the trachea and 
in the bronchi A depressed circulation 
react more slowly Care must be exercised, 
therefore, m providing surface heat as an 
initial circulatory stimulation 

The rhythm of respiration is the resutt of a 
highly complex biochemical reaction which b 
complicated by asphyxial factors It will vary 
in accordance w r ith the freedom with which 
each individual respiratory effort takes place 
If the airway is absolutely unobstructed as is 
the case when the endotracheal insufflation 
tube is m place returning respiratory effort 
will be noted as an extremely shallow, but reg 
ular, effort occurring as rapidly or more Tap- 
idly than the pulse rate As the vigor of the 
respiratory effort increases the depth of each 
respiration will increase and the rate will he 
diminished if the respiration is obstructed 
these initial efforts will be obscured untd 
summation results in a forceful gasp, a final 
effort to overcome existing obstruction When 
it is realized that adequate oxygenation of tie 
circulation may readily be carried on for hours 
by means of endotracheal oxygen without any 
respiratory efforts whatsoever, the effort to 
establish an artificial respiratory rate and 
rhythm will be ot secondary importance Toe 
objective in every case is to support the re 



FLAGG- ASPHYXIA NEONATORUM 


iS9 


home and emergency use He has repeatedly 
resuscitated patients, threatened by fatal 
asphyxia, with this simple equipment attach- 
ing to it the oxygen carbon dioxide tank avail- 
able in the operating room If labor is ex- 
pected to take place in the home, the gas 
companies will deliver such a tank, thus re- 
ducing the surgeon’s armamentarium to a 
small package 

MORBIDITY AND MORTALITY 

The author has been struck by the tolerance 
exhibited by the infant larynx to instrumen- 
tation He has had frequent opportunities to 
check at postmortem examination, the condi- 
tion of the trachea and the vocal cords of 
babies who have been repeatedly intubated 
and who have died from cardiac or other le- 
sions While this resistance and tolerance is 
striking, it provides no excuse for hasty or 
rough manipulation An inspection of the 
tiny, fragile structures making up the baby’s 
airway impresses one immediately with the 
need of thoughtful care and of deliberate 
gentle manipulation Looked upon from a 
statistical point of view, it is surprising to 
find the absence of morbidity and trauma 
even in the hands of the casual, partially in- 
structed operator The article by Dr McGrath 
and Dr Kuder, brings out this fact in a strik- 
ing manner The new edition of Williams’ 
Obstetrics, edited by Dr Stander, and a later 
article by Marchetti, confirm this early im- 
pression 

The use of intubation in conjunction with 
negative pressure cabinet treatment, so called 
iron lung, is an important factor in the early 
care of these patients 

ATELECTASIS 

The problem of antenatal and postnatal 
atelectasis is wide open for investigation. We 
have found to our disappointment that many 
babies insufflated come to autopsy showing 
extensive antenatal atelectasis These lungs 
when removed from the chest and insufflated 
with a very low pressure of gas, promptly be- 
come distended and fully aerated It would 
appear that the resistance offered by the 
chest walls and the diaphragm to the parietal 
surface of the infant lung in some way pre- 


vents the brief insufflation employed from 
finding its way into the smaller air vesicles 
In accordance with advice received from Dr 
Chevalier Jackson it is the author’s practice 
to limit the insufflation period to 5 seconds 
Since this pressure must be transmitted 
through a system of tubes of decreasing diam- 
eter, the resistance offered thereby becomes 
so great that by the time the finer radicals are 
penetrated, all pressure has disappeared It 
has been stated that the initiation of the 
respiration by intravenous stimulation (15) 
is followed by relief of atelectasis This claim 
is not accompanied by the only evidence of 
proof available, namely, comparative fluoros- 
copy and roentgenography before and after 
treatment, combined with volumetric mensu- 
ration of the respiratory tidal capacity It is 
possible that much light on the problem of 
atelectasis might be brought to bear if a series 
of normal babies might be subjected to fluoro- 
scopic and roentgenographic examination im- 
mediately upon birth Insufflation of oxygen 
under measured pressure, performed under 
fluoroscopic control, recorded by roentgen-ray, 
would enable one to see the illumination of the 
atelectasis as it occurs and measure its extent 

Full term, normal babies may be subjected 
to examination with the laryngoscope, with- 
out trauma several days after birth, and in- 
sufflated with oxygen under measured pres- 
sure for the relief of persistent cyanosis In 
the insertion of the tube under these condi- 
tions, one must be familiar with the field — 
an accomplishment which may be achieved 
without great difficult)'' A number of babies, 
so insufflated, appear to have been relieved 
of cyanosis and atelectasis (1) We are not 
satisfied, however, with the consistency of 
these results 

THEORETICAL CONSIDERATIONS AND RESEARCH 

The work of Rosenfeld and Snyder in which 
the mtra-uterine respiratory movements of 
the rabbit fetus were observed is extremely 
interesting and suggestive In the light of the 
reviewer’s experience with the character of 
the newly established respiration of the new- 
born through an absolutely patent airway, 
the following hypothesis, part of which is sug- 
gested by Eastman’s excellent article, invites 
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baby’s chin With this contact and the con glottis is, we believe, more likely to be fol 
tact of the baby’s head lying flat upon the lowed b\ ill effects than is the use of lubnca 
tabic, control of the field is practical \\ e do tion 


not practice ettenston of the head over a 
pillow, or over the edge of the table-first, 
because we find this unnecessary, second, be 
cause we lose control of the head, and finally, 
because such a procedure produces an undue 
extension of the neck because of the weight of 
the dependent head In small babies, the 
laryngoscope lip remains anterior to the cpi 
glottis, both epiglottis and glottis arc brought 
into view simultaneously laryngoscopy is 
performed upon all babies whose relaxation 
is such as to permit the gums to be separated 
without resistance 

Suction While suction by the operators 
mouth through a catheter may be practiced 
with satisfaction, the double obligation of 
supplying the suction and directing this to an 
exact location is disconcerting It is much 
more satisfactory to provide some source of 
steam, electric, or other form of suction The 
tube provided for oral pharyngeal suction has 
a curve which fits the pharynx and termi 
nates m a velvet tip The degree of the suction 
applied should be regulated to meet the needs 
Suction should not be allowed to remain in 
one spot, as continuous suction of the mucous 
membranes results in trauma 

Pharyngeal and hypopharyngeal suction 
should be practiced by the sterile assistant by 
means of a sterile suction tube immediately 
upon delivery of the head When deli 'ery has 
been accomplished this preliminary suction 
should be completed as a routine toilet under 
direct vision Provided the baby offers no 
resistance, endotracheal suction should be 
performed w ith a special tube having a blunt 
tip the diameter of which is smaller than the 
glottis Endotracheal suction should be 
gentle and intermittent A cough reflex which 
may be stirred up by the endotracheal tube is 
helpful in expelling bronchial mucus into the 
trachea, where it can be removed We have 
practiced lubrication of the suction and the 
insufflation tube, in spite of the theoretical 
objection that a fat droplet might find its 
way into the smaller bronchi and cause a 
temporary block The possible trauma m 
flicted by a dry tube introduced into the 


Insufflation tube The measurements of the 
insufflation tube were secured from the ca 
dav er The tube is L shaped The shorter leg 
of the L connects to the rubber tubing leading 
to the oxygen and carbon dioxide Near the 
bend of the L is a v ent, by the opening and 
dosing of which insufflated oxygen may be 
allow ed to escape or to enter the lungs The 
longer leg of the L is designed so that when it 
is fully introduced, the angle will impinge 
upon the lower gum and prevent intubation 
at too great a depth This endotracheal ele 
ment terminates in a shoulder about an inch 
and a half from the tip This shoulder serves 
as a guard against excessive depth of intuba 
tion, the tip resting, when fully intubated, 
half the distance between the glottis and the 
bifurcation of the trachea The tip is of heavy 
gauge metal bevelled, permitting of a vehet 
edge The lumen however, is sufficient to 
serve as a respiratory channel, through which 
the baby’s voluntary respiration may take 
place When this tube is introduced a space 
above it and the anterior commissure of the 
glottis (the upper angle) are v lsible Gas pres- 
sure through the tube is regulated by a 
water manometer, in the case of the hospital 
equipment and by a weight, in the ambulance 
assembly The water manometer is much more 
sensitive and indicates, in addition to the 
maximum pressure, variations between the 
minimum and the maximum, and the volume 
of gas deh\ ered When no gas is flowing the 
strength of inspiratory efforts may be meas 
ured by closing the obturation valve during 
inspiration The assembled equipment con 
sists of indestructible efements with (he er 
ception of the lamp bulb and the rubber 
tubing which leads to the gas supply The 
operator will, therefore, find the mechanism 
available for use even after long periods of 
idleness provided the lamp and the gas 
supply is occasionally checked by the operat 
ing room nurse The author has found the 
portable assembly (identical with the hospital 
model except that the gas stand is eliminated 
and the water manometer replaced b) a 
weight manometer) entirely satisfactory for 
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Hotel Biltmore, New York City (14) This 
conference, complicated by a printer’s strike 
and synchronizing with the blizzard of Feb- 
ruary of that year, once more drew a notable 
assembly of speakers, including- J J Walsh, 
H H Forbes, P N Coryllos, H B Williams, 

C H Watson, Charles Norris, H W Neail, 
H P Martland. A 0 Gettler, W. C Phillips, 
Colonel C R Reynolds, D P Murphy, P A 
Harper, J D Kernan, R R Sayers, H H 
Globus, Major Leon A Fox, L H Bauer, 
E W Brown, M H Foster, C. G Heyd, 
W P Northrup, Jr , Mr, Robert P Mac- 
Fadden, Mr L T White, and Colonel F L 
Devereux Later in the spring, a symposiu'm 
on asphyxia took place at the annual meeting 
of the Medical Society of the State of New 
York At this meeting, the idea of integrating 
anesthesia, resuscitation, and oxygen therapy 
as gas therapy was proposed by the speakers, 
Drs Jackson, Barach, and Flagg 

The aims and purposes of the Society for 
the Prevention of Asphyxial Death were 
approved by the Medical Society of New York 
State on May 14, 1934, and by the house of 
delegates of the American Medical Associa- 
tion on June 12 of the same year 

In the spring of 1935, the society was in- 
vited to co-operate with the City in June 
This exhibit set up by C I, Jackson and 
Harrison Martland finally materialized as a 
full section of fourteen booths demonstrating 
many of the more prominent forms of asphyx- 
iation In this exhibit, that on asphyxia 
neonatorum prepared by the obstetrical de- 
partment of the New York Lying-In Hospital 
enjoyed a prominent place In the Spring of 
1936, upon a motion from the delegate of 
New York State Medical Society, the appoint- 
ment of a committee on asphyxia of the 
American Medical Association was author- 
ized On October 6 of the same year, the 
committee was named and held its first 
meeting in Chicago in December of that year 
The report of this committee appears in the 
Journal of the American Medical Association 
for May 1, 1937, p 1531 The report of the 
committee suggests the following specific 
causes of the generic problem of asphyxia 

1 \sph\ xia neonatorum 

2 \sph\\ia from gases, used industrially (a) 


carbon monoxide from illuminating gas and from 
engine exhaust, (b) refrigerants such as ammonia, 
carbon dioxide, and dry ice, (c) fumes in the manu- 
facture of chemicals, (d) gases associated with the 
oil industry-, (e) gases m the mining industry, (f) 
fumigation for disease, the destruction of rodents 
on board ship and elsewhere 

3 Asphyxia from gases in warfare 

4 Asphyxia from drugs, hypnotics, narcotics, and 
sedatives, including acute alcoholism 

5 Asphyxia from disease, such as acute pulmonary 
conditions, asthma, and cardiac decompensation 

6 Asphyxia from developmental and mechanical 
abnormalities, such as neonatal atelectasis and 
collapse of the lung 

7 Asphy-xia from anesthesia due to overdosage, 
idiosyncrasy- or a failure to meet mechanical ob- 
struction, occurring in relaxation 

8 Asphyxia from drowning (submersion) 

9 Asphyxia from flying at high altitudes 

10 Asphyxia from fire fighting (smoke, chemical 
poisoning) 

11 Asphyxia from obstruction by foreign bodies 

(a) material caught in the esophagus or inhaled, 

(b) tumors or infections within or without the air- 
way 

12 Asphyxia from strangulation 

13 Asphyxia from electrocution 

14 Asphyxia from allergy 

15 Asphvxia from terminal poliomyelitis 

This brief resume of the evolution of 
asphyxia neonatorum serves to indicate the 
importance which may be attached to the 
prevention of asphyxia in this field Asphyxia 
in the newborn according to the figures now 
available suggests that more than 60 per cent 
of all asphyxial deaths may be attributed to 
this cause Asphyxia neonatorum presents the 
unique distinction of occurring under ideal 
conditions for treatment Preparation to care 
for the asphyxiated patient may be completed 
and the patient may receive treatment im- 
mediately upon delivery There is no long 
interval between the accident and the treat- 
ment as in the case of submersion, carbon 
monoxide poisoning, and other asphyxia 
accidents For this reason the importance of 
establishing generally accepted principles 
covering the routine treatment of asphyxia 
neonatorum can scarcely be overestimated 
This treatment radiates through the entire 
field of asphyxial treatment 

CONCLUSIONS 

The physician who treats asphyxia neona- 
torum should acquaint himself with the 
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consideration as a logical transition from tn 
tra uterine to extra uterine life without im- 
posing the necessity of a dramatic alteration 
in respiratory physiology 
Let us consider the fetus as a fish, suspended 
m fluid, exerting an equal pressure over the 
surface of its body and within its open body 
cavities Respiratory movement takes place 
causing a gentle circulation of fluid from the 
ammotic bath m w hich the child is suspended, 
through the mouth and into the trachea 
These movements, the precursors of those to 
occur in extra uterine life, accomplish the end 
of maintaining the patency of the airway to 
fluid as well as synchronizing and dei eloping 
the respiratory musculature Adequate ox> 
genation is provided by the placental circula 
tion At birth, by vertex delivery, Ultra 
uterine pressure compresses the chest and 
upper airway, squeezing much of the fluid 
present out of the mouth and nostrils This 
preparation for an atmospheric environment 
is accompanied by varying degrees of rcspira 
tory obstruction If the bab> is vigorous and 
awake as it were, that is if he is not under the 
influence of an anesthetic which has b-en ad 
ministered to produce general anesthesia, 
basal anesthesia or asphyxiation (profound 
anesthesia), muscle tone and active reflexes 
help to keep open and clear the airway for 
the extra vtenns respiratory effort This 
effort, the accumulative effect of many re 
pressed efforts, finally breaks through the 
existing obstruction and initiates subsequent 
rhythm If the baby presents profound re 
taxation, obstruction and respiratory depres 
sion, these complications must be relieved or 
he will die As expansion of the lung gradually 
takes place, this becomes evident in an m 
creased tidal capacity which conversely might 
wdl be made the measure of respiratory prog 
ress Premature infants by virtue of their lm 
maturity present incomplete developments of 
terminal alveoli which is evidenced in varying 
degrees of antenatal atelectasis 
The practical results of the technique de 
v eloped and described herein proved so sat 
isfymg that the author felt an obligation to 
offer this wherever it might prove of value 
In the course of numerous addresses delivered 
to staff conferences the question arose as to 


the similarity between asphyxia neonatorum 
and the asphyxia occurring m suhaeraoa, 
carbon monoxide poisoning, and other coadi 
turns requiring artificial respiration It oc 
curred to the reviewer that a«ph> xu was in 
reality a generic terminology, the specific in 
stances of which were found in the many con 
ditions bringing about acute asphyxiation 
frequently resulting in death The test for 
such asphyxia! death turned upon the reaction 
to artificial respiration If artificial respira 
tion was calculated to result m the saving of 
the life of the patient, the asphyxia was con 
sidered as an etiological cause of the genenc 
condition If the treatment of asphyxia, how 
ever, might be said to have no effect upon 
the course of the fatal condition— as in the 
case of septicemia acute infectious diseases— 
this w as not considered as an asphyxia! death 
At the suggestion of Dr Alexis Carrel the 
vital statistics for New York City, covering 
the causes of asphyxial death noted were ex 
ammed, and it was found that the total nor 
tahty from this cause exceeded 50,000 lives 
a year As a result of these findings a Society 
for the Prevention of Asphyxia! Death was 
incorporated m the spring of 1933 and 
through the courtesy of the New York Acad 
envy of Medicine, a one day's conference oa 
the problem of asphyxia took place May J4 
1933 The importance of this gathering may 
b» gathered from the speakers on the pro 
gram L R Williams, Shirley W Wynne, 
H P Martland, Haven Emerson, T A Gan 
zales D J Donovan, Chevalier Jackson, C J 
Imperaton Yandell Henderson, D J ^ 
wards, E B Piper, H J Standee, P N 
Coryllos, H B Williams, John F McGrath, 
Mr W A Whitney, and Mr Leon Senior 
(3) Later tn the same year, an exhibit on 
asphyxia was set up at the Century ot Pro? 
ress in Chicago In the course of these public 
activities which drew their origin directly 
from the successful results 0/ resuscitation of 
the newborn there accumulated experience to 
indicate that the technique described for 
asphyxia neonatorum by a simple adaptation 
of instruments, met the obligations presented 
by adult asphyxia m its many fields 
In the winter of 1934 a second conference 
covering a two day session, took place at the 
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O STEOLYTIC sarcoma of bone, be- 
i cause of its pulsating character and 
' extreme vascularity and because of 
the hemorrhage and formation of 
new blood vessels seen under the microscope, 
was formerly regarded as an aneurism of bone 
These features of the tumor are still aids in 
the diagnosis, although more than 50 years 
ago Sir James Paget voiced the opinion that 
the so called bone aneurism was essentially a 
tumor of bone In more recent years, pathol- 
ogists and surgeons as well have frequently 
referred to the tumor as a large round cell 
sarcoma 

Geschickter and Copeland have related the 
histogenesis of osteolytic sarcoma to the 
growth processes occurring in the skeleton 
subsequent to chondrification, explaining the 
failure of the tumor to form bone on the type 
and location of the tissue from which it arises 
They consider the tissue of origin to be 
endosteum This membrane takes part in the 
resorption of calcified cartilage and forms 
cancellous bone, and there is a marked simi- 
larity between the microscopic features of 
osteolytic sarcoma and that of ossification of 
the diaphysis in human embryos of 120 to 
140 millimeters The normal embryo, how- 
ever, contains an abundance of calcified 
cartilage which supplies adequate amounts of 
mineral for subsequent ossification This sup- 
ply of calcium salts is not present to the same 
extent in individuals with osteolytic sarcoma, 
and so the formation of preosseous tumor 
tissue is out of all proportion to the formation 
of bone That osteolytic sarcoma is definitely 
osteogenic is borne out by the formation of 
bone m pulmonary metastatic nodules It is 
a tumor of very primitive tissue and, as in the 
case of all tumors of similar nature, it has an 
unusually rapid growth and very malignant 
characteristics 


The systemic findings, such as elevation in 
temperature, increase in pulse rate, and rise in 
total white blood cell count are similar to 
those of osteogenic sarcoma in general The 
pulse rate is sometimes increased out of pro- 
portion to the temperature, the increase in 
rate probably being due to toxicity from the 
tumor With the advanced cases there is an 
anemia proportionate to the stage of the dis- 
ease Some patients present a marked loss of 
weight early in the course of the disease, and 
this is probably produced by the pain, loss of 
sleep, anxiety, and the resultant anorexia 
Following amputation of the affected limb 
such patients often show rapid gain in weight. 

The boggy and indurated feeling when the 
tumor is palpated is the result of subcutaneous 
edema and hemorrhage. The pulsation some- 
times observed is produced by a large cavity 
in the bone, erosion of the cortex and extreme 
vascularity, so that the tumor is expansile 
with each systole This vascularity, as men- 
tioned previously, is an aid in the diagnosis of 
the tumor Many surgeons at exploration of 
osteolytic sarcoma have met with almost un- 
controllable hemorrhage Blood or blood 
stained fluid is a frequent manifestation of 
this form of sarcoma whether in the primary 
tumor or m the fluid aspirated from the pleural 
cavity in metastatic lesions. The presence or 
absence of soft tissue swelling is dependent 
upon the amount of extension of the tumor 
through the broken cortex. 

The characteristic roentgenological finding 
is a lytic process The destruction usually 
produces in the early stages a moth eaten ap- 
pearance because of the interposition of areas 
of normal density among the areas of rarefac- 
tion produced by the tumor tissue The 
growth may be located centrally or just be- 
neath the cortex, and with progress of the dis- 
ease there results a periosteal reaction which 
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may be manifested by lipping, fuzziness, or by 
splitting and interruption of the continuity of 



(62 


SURGFR\, G\NFCOLOGY AND OOSTETRfCS 


anatomy and the phy sio logical pathology o f 
the baby’s airway Treatment should follow 
recognized surgical principles whenever con 
dittons permit, 1 c exposure of the field, 
treatment under direct vision 

The surgical director will find it helpful to 
set up a routine designed to meet accepted 
surgical principles of treatment m the sim 
pfest manner possible 

If the condition calls for instrumentation, 
this should be practiced up to the limit of the 
benefits secured It should be eteariy under 
stood that resuscitation apparatus is merely 
a means to an end Anatomical phy siologicaf 
and pathological complications occurring in 
asphyxia contra indicate the use of so called 
automatic apparatus-nothing ran take the 
place of the intelligent application of simple 
instrumentation Ibc situation is too in 
xolvtd to hope for the best results without 
suitable theoretical framing and practical 
experience E\ er) clinic cannot be aa expert 
mental laboratory Properly directed re 
search is and always has been the means of 
introducing new procedures but special 
training is required tn order that judgment 
passed upon any practice may ha\e value 

The reviewer* cluucal experience in bis 
attempt to carry out recognized principles is 
rehearsed from the point of view of the field 
as well as the armamentarium Unusual con 
ditions are discussed at some length The need 
for research mto the problem of atelectasis is 
stressed and a method of approach is sug 
gested 

The importance of asphyxia neonatorum 
as it bears upon the entire field of asphy xia n 
emphasized A brief resume is made to indicate 
that asphyxia of the newborn is tin pivot 
upon which turns the present movement to 
prevent asphyxia! death 


As a means of attacking the problem m a 
comprehensive manner, it is proposed that 
large clinics establish a department of pneu 
matology to control the use of gases employed 
for therapeutic purposes 
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varies in its clinical, roentgenological, and 
pathological features In the review of the 
surviving cases presented here, particular care 
has been used in the microscopic classification 
This was desirable since the clinical features of 
some of the living patients are slightly differ- 
ent than that expected in this type of tumor 
Six of the patients had from one to four 
operative procedures prior to amputation 
This finding in cured or arrested cases of sar- 
coma of bone has been reported by others, and 
would suggest in itself that the condition was 
less malignant However, microscopic ex- 
amination showed a highly malignant appear- 
ance in 6 of the survivals and none showed 
histologically borderline features between a 
benign and malignant condition None of the 
cases except Case 7 (Path No 32663), pre- 
sented from every angle the classical picture of 
osteolytic sarcoma 

Six of the patients were over the age of 
19 In 4 cases the tumor was considered to 
develop as a primary lesion, and in 4 cases as 
a secondary lesion In 2 cases the lesion 
probably developed at the site of giant cell 
tumor, and one possibly at the site of a cyst 
The other secondary lesion developed in an 
individual complaining of arthritic symptoms 
for many years One patient lived only 5 
years and 9 months after amputation, and 
developed symptoms of metastasis in the chest 
3 years prior to death The metastatic area 
was kept under control by deep x-ray therapy 
The reasonably comfortable prolongation of 
this patient’s life is a recommendation for 
palliative deep x-ray therapy for pulmonary 
metastasis 

The methods of treatment in the cases 
studied do not allow any new suggestions for 
therapy Primary amputation well above the 
location of the tumor, or radical resection if 
the case allows such a procedure, as soon as 
the diagnosis is confirmed is stiU the treatment 
of choice The fact that minute deposits of 
tumor tissue are often present in the marrow 
spaces at some distance from the gross lesion 
accounts for the frequent recurrence m the 
amputation stump It is supposed that 
metastasis occurs from continual small emboli 
of tumor cells in the pulmonary tissue until 
there is a successf ul transplant Why metasta- 


sis occurs up to 7 years after the amputation 
has not been satisfactorily explained Whether 
the tissue is dormant in the chest or in some 
bone other than that involved originally or 
whether there is an additional occurrence of 
the tumor is a matter of conjecture Though 
metastasis may occur in lymph nodes, in other 
soft tissue and in other parts of the skeleton, 
it is not common 

Some individuals hold that if the patient 
survived, the lesion was not a sarcoma of bone 
Advocation of this view will not help to lower 
the mortality in osteogenic sarcoma A study 
of a large series of osteolytic sarcomas leads to 
the opinion that patients with more or less 
atypical lesions are the ones most likely to 
survive. The time elapsing before treatment 
is instituted for osteolytic sarcoma has a 
definite bearing on prognosis, notwithstanding 
the exceptional features of some of these cases 
in which patients have survived the 5 year 
period In the past few years, rapid strides 
have been made in the early diagnosis of 
tumors of bone, but there probably has not 
been an accompanying increase in the rapidity 
with which sound and adequate treatment has 
been instituted 

Case 1 Path No 10602 A white male, aged 30 
years, injured his right shoulder in 1908 and had 
symptoms m this region until December, 1909, when 
a wrench of the arm fractured the upper humerus 
Five months later there was a painful swelling at this 
site, and roentgenograms showed bone destruction 
above an oblique fracture The tumor was curetted 
in May, July, August, and October, 1910 Coley’s 
toxins were given and continued after an amputation 
through the shoulder joint was performed in 1911 
In Aprd, 1912 there was an amputation of the 
shoulder girdle for recurrence under the clavicle Six 
years later the chest wall was invaded by tumor 
The recurrence was treated with radium but the 
patient died with pulmonary metastasis 7 years 
after the second amputation This was over 8 years 
after the primary treatment The sections from the 
first operation have been lost The pathological re- 
port describes a tumor composed of spindle and 
round cells with a large amount of hemorrhage 
Huge round cells with malignant nuclei were present 
in the sections examined from the second operation 
Case 2 Path No 14229 A white woman, aged 
61 > ears, had pain and tenderness about the low er end 
of the right femur for 10 > ears In May, 1 913, she had 
an exacerbation of symptoms The knee was flexed, 
motion was limited, and there was enlargement of 
the lower thigh with some distention of the knee 



SURGHR\, GYNFCOI OGV AND OBSTETRICS 


164 


the periosteum These finding!, are aids to the 
roentgenological diagnosis It should be re 
membered that osteoiy tic sarcoma mas simu 
late m the x ray films the changes produced 
by giant cell tumor, bone cyst, metastatic 
hypernephroma, and metastatic carcinoma, 
though this is not the usual finding Patholog 
ical fracture is common m osteolytic sarcoma 
occanng in weight bearing bones because of 
the rapidity of growth and the accompanying 
destruction of bone Even moderate use of an 
affected bmb during the development of the 
lesion predisposes to pathological fracture 

The tumor in the gross is most often 
hemorrhagic, friable, and contains some white 
fibrous tissue It may resemble the tissue of 
giant citl tumor Microscopically the pre 
dominant cells are large round cells and long 
oval or spindle cells with an abundance of 
chromatin material in the nucleus Lxtremely 
bizarre nuclei may be produced during the 
stages of mitosis Tumor giant cells with 
coalescence of two or more nuclei art fre 
quentlv seen These nuclear changes in the 
cells and their variations in shape indicate the 
primitive nature and anaplastic property of 
the tumor Large and small giant cells of the 
epulis type are present and the number of 
nuclei may range from two to one hundred 
Giant cells with few nuclei are more common 
Geschichtcr and Copdand bast referred to 
the typical plump or large spindle like cell as 
an abortive osteoblast Collagenous or 
connective tissue material in various types of 
arrangement constitutes the stroma Bone 
spicules and areas of osteoid tissue an less 
commonly found Hemorrhage both as an 
extravasation of the red blood celts and as 
pools not enclosed by endothelial cells is a 
frequent finding 

In the entire group of 1 -,i cases of osteoiv tie 
sarcoma recorded m the Surgical Pathological 
Laboratory of the Johns Hopkins Hospital 
there was a total of 117 cases m which the age 
was recorded Fifty six or 4? pvr cent were 
from 1 1 to zo years of age with an average a^t 
of r6 years Approximately sb per cent of the 
cases were from si to 30 and 8 > per rent were 
hi each of the next three decades Only one 
case w as under the age of 1 o Stun wtre over 
the age of 60 There wtre 


osteogenic sarcoma of all types recorded m 
this laboratory , osteoly tic sarcoma represent 
mg 24 1 per cent 0/ the enure group 

The bones most often involved m this senes 
were in their order of frequency lower femur 
upper tibia, pelvis, humerus middle femur, 
and lower tibia In 46 per cent of the eases 
the bones about the knee joint were involved 
Trauma was a factor m the history of many 
cases, but the time interval and the seventy 
of the injury were so inconsistent that no con 
elusions can be drawn 

In the present study the results of treat 
ment in 13 1 cases of osteolytic sarcoma have 
been analyzed Among these cases were si 
patients who lived longer than 5 years after 
treatment was instituted Three of these 
cases formerly held to be osteoly tic sarcoma 
were excluded because two had a marked re 
semblance to sarcoma of nerve sheath and the 
other presented the histological structure of 
$> nov lal sarcoma These cases were alive, x 1, 
10 and 28 years after radical resection or 
amputation and all of them connoted of a 
destructive lesion m the involved bone The 
8 remaining cases arc reported ttv this article 
with an analysis, of their clinical and patholog 
teal features 

Of go cases followed for a period of 5 year, 
8 were alive at thi end of the 5 year period 
Of the 8 cases 3 livid approximately loycan. 
or longer and 3 died with metastasia at 6 7 
and 7 J 4 years respectively after operation 
In all g? per CLnt died from the effects of the 
tumor prior to 5 y ears and 94 P cr cent died 
within 8 years The average duration of 5 >te 
alter the primary treatment was m 3 mouths 
m the patients dying within 5 years If the 
patient lived for as long as 4 years after the 
amputation or radical resection the prognosis 
for pt rmanent surv iv af w as much better The 
3 scar period can bt regarded as only an 
arbitrary measure of survivals adopted for 
malignant conditions in general Three per 
cent of thv. patients died as a result of the cis 
east after 5 and undir s years 
Osteoivtic sarcoma occasionally arises m a 
benign giant cell tumor and this may account 
for the reports that some giant ctll tumois 
metastasize fatalh It is well known that 
osteolytic osteogenic sarcoma is a tumor that 
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varies m its clinical, roentgenological, and 
pathological features In the review of the 
surviving cases presented here, particular care 
has been used in the microscopic classification 
This was desirable since the clinical features of 
some of the living patients are slightly differ- 
ent than that expected in this type of tumor 
Six of the patients had from one to four 
operative procedures prior to amputation 
This finding in cured or arrested cases of sar- 
coma of bone has been reported by others, and 
would suggest in itself that the condition was 
less malignant However, microscopic ex- 
amination showed a highly malignant appear- 
ance in 6 of the survivals and none showed 
histologically borderline features between a 
benign and malignant condition None of the 
cases except Case 7 (Path No 32663), pre- 
sented from every angle the classical picture of 
osteolytic sarcoma 

Six of the patients were over the age of 
19 In 4 cases the tumor was considered to 
develop as a primary lesion, and in 4 cases as 
a secondary lesion In 2 cases the lesion 
probably developed at the site of giant cell 
tumor, and one possibly at the site of a cyst 
The other secondary lesion developed in an 
individual complaining of arthritic symptoms 
for many years One patient lived only 5 
years and 9 months after amputation, and 
developed symptoms of metastasis in the chest 
3 years prior to death The metastatic area 
was kept under control by deep x-ray therapy 
The reasonably comfortable prolongation of 
this patient’s life is a recommendation for 
palliative deep x-ray therapy for pulmonary 
metastasis 

The methods of treatment in the cases 
studied do not allow any new suggestions for 
therapy Primary amputation well above the 
location of the tumor, or radical resection if 
the case allows such a procedure, as soon as 
the diagnosis is confirmed is still the treatment 
of choice The fact that minute deposits of 
tumor tissue are often present in the marrow 
spaces at some distance from the gross lesion 
accounts for the frequent recurrence in the 
amputation stump It is supposed that 
metastasis occurs from continual small emboh 
of tumor cells in the pulmonary tissue until 
there is a successful transplant Why metasta- 


sis occurs up to 7 years after the amputation 
has not been satisfactorily explained Whether 
the tissue is dormant m the chest or in some 
bone other than that involved originally or 
whether there is an additional occurrence of 
the tumor is a matter of conjecture Though 
metastasis may occur in lymph nodes, in other 
soft tissue and in other parts of the skeleton, 
it is not common 

Some individuals hold that if the patient 
survived, the lesion was not a sarcoma of bone 
Advocation of this view will not help to lower 
the mortality in osteogenic sarcoma A study 
of a large series of osteolytic sarcomas leads to 
the opinion that patients with more or less 
atypical lesions are the ones most likely to 
survive The time elapsing before treatment 
is instituted for osteolytic sarcoma has a 
definite bearing on prognosis, notwithstanding 
the exceptional features of some of these cases 
in which patients have survived the 5 year 
period In the past few years, rapid strides 
have been made in the early diagnosis of 
tumors of bone, but there probably has not 
been an accompanying increase in the rapidity 
with which sound and adequate treatment has 
been instituted 

Case i Path No 10602 A white male, aged 30 
years, injured his right shoulder in 1908 and had 
symptoms in this region until December, 1909, when 
a wrench of the arm fractured the upper humerus 
Five months later there was a painful swelling at this 
site, and roentgenograms showed bone destruction 
above an oblique fracture The tumor was curetted 
in May, July, August, and October, 1910 Coley’s 
toxins w'ere given and continued after an amputation 
through the shoulder joint was performed m 1911 
In April, 1912 there was an amputation of the 
shoulder girdle for recurrence under the clavicle Six 
years later the chest wall was invaded by tumor 
The recurrence was treated with radium but the 
patient died with pulmonary metastasis 7 years 
after the second amputation This was over 8 years 
after the primary treatment The sections from the 
first operation have been lost The pathological re- 
port describes a tumor composed of spindle and 
round cells with a large amount of hemorrhage 
Huge round cells with malignant nuclei were present 
in the sections examined from the second operation 
Case 2 Path No 14229 A white woman, aged 
61 years, had pain and tenderness about the lower end 
of the right femur for 10 years In May, 1913, she had 
an exacerbation of symptoms The knee was flexed, 
motion was limited, and there was enlargement of 
the lower thigh with some distention of the knee 
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joint Roentgenogram* showed in enlargement of 
the lower end of the femur w ith rarefied areas m the 
marrow cavity that extended into tb» condvlcs of 
the femur It resembled to some extent the appear 
ance of a giant cell tumor In June :prj the knee 
jo nt was explored and upon finding blooctv fluid m 
the pint that came through a crack in the cartilage 
of the loner femur the wound was closed, an d am 
putatun was performed through the upper third of 
the thigh Both condyles were tilled with a blood clot 
Between there was oft white tumor tissue Dose 
destruction was ma ked 'hero ctjrc examination 
showed tvpical osteolytic sarcoma There were 
epulis giant celfs tumor giant cells and iong owl 
cells containing enlarged nuclei with much chromatin 
material Marked rialiguancv "4s shown hi the 
variation in nuclear structure <I‘g i' The patient 
died of eld age >i lea s and 3 month* after the 
amputation, with no suggestion of misrreour or 
metastasis _ , 

Case 3 Fath \o t(&7? This »asa while male 
aeed xo sears "bo w as seen hv the surgeon referring 
the case to this laboratory w tg o Hit t*\* the 
following history In tgib irregular attack of paw 


Tig * Case 4 lath No tjgoS rhutomi ro^oph 

bowing fib ojs character of the stroma The nuclei w wt 
cells are large hvperchromitie and show t eguent miiosi 
Amputation in 1911, last reported well in 10JI 

occurred ia the right knee and 6 months later ft 
knee was explored for interna} derangement Tm 
only positive finding was a congestion of thesMioviil 
membrane He continued with symptoms ekue 
having \eisser serum and physiotherapy noth 
mao when roentgenograms showed OsteomyeUti 1 « 
ci st formation of the upp*r end of the tibia The 
tibia 11 a opened and a gauze pa cL v as left in About 
1 month later roentgenograms showed regeneration 
in the area of the removed bone and gaie the 
eramner the impression that the process **< 
osteomyelitis Alter a report on the section from I 1 ’* 
exploratory operation amputation was performed 
November n tgzo The patient was last reputed 
wdl iy seats Uter on August jj mj7 Vclinos 
were mterp eted as sarcoma of the hbtospind’e c«« 
vanety The sections 41 aifabfe for study todai are 
not perfect However thev ace unquestionah y 
sarcoma Hean cojlagenoas fibers indicate that it 
is more dehnttefi of the fibrospindte cell group Toe 
osteoblasts are small an f the e are treguent mito ic 
figures 

Case 4 Futh No 3740S \ colwed mzle aged 
jy sear* c.me under obsen ation complaining °* 4 
fn«t in the lower left leg ! he enlargement de 
\eioped short (\ after a severe blow iS ironiiis pee 
v mush Three months b< tori ho pitaliaation the 
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Fig 4 Case 6 Path No 31890 Low power photomi- 
crograph showing malignant spindle cell character and 
large amount ot osteoid material from the pulmonary 
nodule obtained at autopsy 7 years after amputation 


Fig 3 Case 5 Path No 29327 Photomicrograph 
showing giant celts of epulis type The cells of the stroma 
show enlarged hyperchromatic nuclei The malignant 
features of the tumor w ere less at the first operation Pa- 
tient is well 15 years after amputation 

swelling had developed to such an extent that it 
formed a collar around the leg and he had lost 7 
pounds in weight There was an increase in local 
temperature and the tumor was fluctuant It did 
not pulsate The highest temperature prior to 
operation was xoi degrees with a pulse rate of 120 
The roentgenographic report was a marked destruc- 
tion in the lower end of the tibia w ith periosteal bone 
proliferation and soft tissue swelling Amputation 
was performed The gross specimen showed marked 
destruction of the tibia The tumor tissue w>as soft 
and extended upward m the marrow cavity There 
was some bone formation among the debris of 
destrojed bone The sections showed round 3nd 
spindle cells in various sizes and shapes and many 
tumor giant cells (Fig 2) The patient was last re- 
ported well in 1931, 10 jears after the amputation 
performed in 1921 

Case 5 Path No 29327 A white male, aged 19 
years, had pain about the left knee in June, 1920 
He gradually became w'orsc and in October, 1920, 
the area was incised, but no pus was found The 
wound became infected and drained for 4 months A 
short time later a roentgenogram showed a large 
cavit} m the lower end of the femur In November, 
1021, the femur was opened fhecavitt contained a 


distinct wall and a large amount of blood was 
evacuated The cavity was cauterized and the 
wound closed The wound healed per prtmam The 
pathological report was “giant cell sarcoma ” On 
April 29, 1922, the tumor had recurred and was 
growing very rapidly Roentgenograms showed 
destruction of bone A mid thigh amputation was 
performed well above the grow'th, and examination 
of the sections showed large and small epulis giant 
cells, tumor giant cells, hemorrhage, spindle and 
large round cells (Fig 3) The tissue had a much 
more malignant appearance than that obtained at 
the previous operation The patient w r as reported 
well 15 years after the amputation 

Case 6 Path No 31890 A white male, aged 35 
years, was seen in 1908 He gave a history of pain 
and swelling at the lower end of the femur of 7 
months’ duration Roentgenograms showed a cen- 
tral destructive lesion of the tibia The lesion was 
curetted and the microscopic report was giant cell 
tumor There was a recurrence 13 months after the 
curettement, and the leg was amputated The pa- 
tient died 7 years after the amputation w ith metasta- 
sis in the lungs The only sections available are from 
the metastatic nodule, and show both fibroblasts and 
osteoblasts with many giant cells of the epulis type 
There is a great deal of osteoid material Many of 
the cells have a malignant appearance (Fig 4) 

Case 7 Path No 32663 A white male, aged 20 
years, came under observation with a history of pain 
in the left upper arm followed b> soreness and loss of 
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Fig S Case 8 Path Vo 41194 High power photomi 
erograph showing market] evidence of malignancy Note 
the bizarre nucleus I alien t well 8 years after radical 
treatment 

function Two months prior to his admu» ion to the 
hospital in December 194 a he had fallen and 
fractured the humerus Upon admission roent 
genograros showed a fracture of the surgical neck 
with many areas of rarefaction The arm was ex 
plored ana tissue thought to be inflammatory was 
removed 1 ft January of 19*3 swelling and indura 
tion of the arm were noted The condition became 
progressively worse and a shoulder joint amputation 
was performed on March 1 7 1935 Sections from the 
tumor showed typical osteoUtic sarcoma with 
fibroblasts osteoblasts and numerous tumor giant 
cells Some osteoid tissue and bone formation were 
noted with adjoining areas of cartilage There were 
giant cells with few to manv nuclei The patient de 
vcloped metastasis in the chest in 19*5 but lived 3 
years longer \t death j rears and 9 months after 
amputation he was thought to have metastasis in 
the pelvis also but this was not verified 

Cases lath No 41194 This was a male aged 
14 years who gave a histon of striking his left leg 
severely 3 weeks before examination There was 
moderate swelling soon after Examination showed 
a fusiform swelling at the upper end of the left tibia 
The tissue was dense and boggv to palpation and 
there was a slight increase in local heat f fie leg was 
immobilized in extension and pain was lessened 


Roentgenograms showed a destructive process is 
volving the inner half of the tibia at its upper end 
limited bv the epiphvscal line The cortex was 
destroyed The area was explored <m the assumption 
that the process was an infectious one The tissue 
found in the destroyed bone couid be wiped a»aj 
with a sponge The wails of the cavity were irregular 
and there was a moderate amount of hemorrhage 
The area was cautcrucd and packed Later tnassne 
doses of radium were placed m the cavitj and d«p 
x ra\ therapy was given over the groin and pthi 
The maximum temperature prior to the operation 
was 100 a degrees w ith a pulse rate of 90 to 120 He 
had at times a pulse rate of 120 with a normal 
temperature The leg was amputated on June r 
j 1929 6 months after the first operation The cavity 
4 was rather extensively infected and there was no 
ev tdence of tumor tissue Sections made from the 
material removed at the first operation show « great 
deaf of hemorrhage The (umor cells are 1 am Wets 
six-* and shape most of them being large and round 
or oval cells Bizarre nuclei are present and some 
osteoid material is seen (Fig 5) The patient is well 
today S ) cars after the first operation 

It wifi be noted in this senes of cases of 

0 teo!> tic sarcomas with sun ival of more than 
5 years after treatment that half of the case* 
occurred m the second decade of life and only 
2 patients were under the age of 20 Seieral 
of the 5 year survivals had one or more opera 
live procedures prior to amputation, but m all 
radical surgery was ultimately instituted The 
microscopic findings in some cases were sug 
geslivc of a higher degree of malignancy than 
was to be expected from the duration of 
symptoms and roentgenological appearances 
Five year survivals are less likely in the pn 
marv tumors of young individuals, tuth a 
brief duration of symptoms 
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APPENDICITIS IN CHILDHOOD 

ELBERT H. CALDWELL, M D., F A C S , Tyler, Texas 


~TUST fifty years ago Reginald Fitz pub- 
I lisbed a remarkable monograph on the 
I treatment of inflammation of the vermi- 
J form appendix Since that time the 
literature has been filled with articles on the 
subject, but surprisingly little can be added to 
the conclusions he reached, even today after 
all the statistical, pathological, and bacterio- 
logical studies which have accumulated since 
then I hesitate to add anything to this deluge 
of articles which has flooded the medical jour- 
nals, but after 50 years just as many people 
are dying of appendicitis as ever, in fact, there 
are good reasons to believe that more people 
die each year of this disease than did 30 years 
ago Walker made a study of the available 
vital statistics and hospital records and con- 
cluded that while in the better hospitals the 
operative mortality was decreasing, the mor- 
tality per 100,000 of population is increasing 
It is estimated that in the United States alone 
20,000 persons die annually of appendicitis 
This condition is a disgrace to the medical pro- 
fession and until it is corrected we must not 
for a moment allow interest to lapse in the 
early diagnosis and proper treatment of the 
disease We must not, as we might easily do, 
shift the blame to an ignorant laity who will 
not consult their physicians early but wait 
until the effects of ice bag, cathartic, and time 
have been tried and the golden opportunity 
for a simple, safe, and easy cure has passed 
The attitude of the laity is largely our fault, 
and we should keep hammering at laity and 
profession alike for early diagnosis and 
treatment 

Dissatisfaction with the present conditions 
has manifested itself in recent years, by a 
tendency to departure from the old dictum to 
operate as soon as the diagnosis has been 
made Numerous surgeons in this country and 
abroad have advocated a return to Ochsner’s 
method of treating the late cases complicated 
by peritonitis We have carefully reviewed 

Trom the Depnrtmcnt of Surger\, Columbia Um\ersit>, and 
the Surgical Service at the Babies Hospital, New York, New York. 


our cases at Babies Hospital during the five 
years 1930-35 and have reviewed the recent 
literature to determine if we should change 
our policy of early operation 

AGE AND SEX 

For some reason appendicitis is much more 
common among boys than among girls No' 
satisfactory explanation of this fact has been 
advanced In this senes the preponderance is 
not as marked as m most others, where it is in 
the neighborhood of two to one. Of our 220 
cases 124 were boys and 96 girls Beekman 
had 91 males to 54 females The mortality is 
usually reported to be higher in females 

No age is immune to appendicitis, cases 
having been reported in which perforation oc- 
curred in utero, however, the disease is very 
rare before the age of two In 1916 Abt could 
find only 80 cases in patients less than 2 years 
old Just why there should be such a marked 
difference in the incidence of appendicitis be- 
fore and after the age of 2 no one knows, but 
the change to a solid diet and assumption of 
the erect posture probably influences it The 
fact that we had 12 cases in 5 years indicates 
that it is more common than is usually sup- 
posed and that the diagnosis is frequently 
missed. After 2 years, there is a steady in- 
crease in the incidence until the second decade 
when it reaches the maximum The age in- 
cidence in Beekman’s, Woodall’s, and our own 
series is shown in Chart I 

PATHOLOGY 

Appendicitis is not a specific disease entity 
There are numerous precipitating factors and 
almost any organism may be encountered In 
children, as in adults, the vast majority show 
some mechanical block to the lumen of the 
appendix. This is most frequently a fecal con- 
cretion, but may be an angulation or fibrotic 
obliteration of the lumen However, there is 
not necessarily a mechanical factor. The in- 
tact mucosa is not impervious to invasion by 
pathogenic organisms, and the large amount 
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of lymphoid tissue m the appendix in children 
make it especially vulnerable to attack 

Th< pathology in no 2 cases is exactly alike 
and wc believe the simplest classification is 
the best We base included no crucs of 
‘chrome “recurrent, ’ “subacute,” or ‘ca 
tarrhat," appendicitis since interpretation of 
such terms vanes so much that they are prac 
ticallv meaningless We have confined our 
selves to three groups (il acute— acute in 
flammition of all the coats of the wall may 
or mav not have cloudy fluid m the peritoneal 
cavity, (a) acute w lit abscess — perforation has 
occurred but the process has been walled off 
with formation of an abscess ( 3 ) acu*c with 
spreading pmfortihr—perfaration with thick, 
pus in the peritoneal cavity with no locahza 
tion Spreading peritonitis is a better term 
than general or diflu e peritonitis for we do 
not explore the abdomen hence do not know 
definitely how general the process is Fibnno 
purulent peritonitis, is merely the later stages 
Of the same process 

diagnosis 

The diagnosis of appendicitis in child an is 
not more di/fcouP than in adult* m spite of the 
usual mabditj to get a full and accurate his 
tory and the frequent inability of the patient 
to co-op p rate The symptoms and signs are 
not vastly different but %vc have to depend 
more on the cardinal symptom ot pam and the 
fundamental sign of localized tenderness 

Pam is the first and predominating svmp 
tom in the vast maionty of cases In fact 
Lord Moynjhan stated that if pam was not the 
first symptom, append) at is could be dis 
missed Like most dogmatic generalizations 
Ibis is an error We had one case m which 



there was at no time anv evidence of paia 
This was a 6 year old girl who had had svmp 
toms, the first of which was vomiting, for ji> 
hours before admission Bolling reports j 
case, m which there was no pam In 169 of 
our ca^ps pain was the first symptom not v.“d 
in almost all cases it is at first genvraltred and 
may ot mav not become focalized in the ngfc* 
lower quadrant frequent!} it is referred to 
the region of the umbiheu' even late m the 
disease Tabl< l shows the incidence of pa'n 
and vomiting in 5 large scries 
Vomiting is the next most frequent symp- 
tom, being present m iqj of the 2’o cases It 
ushered in the attack m 24 It was abitflf 
even in some of the late cases with abscess or 
diffuse peritonitis Vomitinp was present in 
86 per cent of Stone's cases and na, the fi«v 
symptom in 8 ot 258 corresponding fouty 
closely to our experience 
Othet symptoms are of mor< or less minor 
importance Constipation is much more fre 
quent than diarrhea In /act diarrhea oc 
curred m only 12 of our cases in 2 of which it 
was the first symptom Anorexia and nau ea 
are hard to evaluate m children, but are usa 
ally present Unusual symptoms, SuJi as 
headache, com ubion* or dvsuna, may be flu 
first to be noticed by the p<irents One child 
first complained ot pam on voiding ard red 
blood celU and leucocytes were found tu the 
unne At operation an acutely inflamed refw 
cecal appendix touching the ureter was found 
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Fever is probably always present in the 
early stages of the disease but frequently on 
admission to the hospital the temperature is 
normal or subnormal This may be true in 
any stage of the disease. The temperature 
averages higher in the later stages but in the 
individual case it is of no help in determining 
whether general peritonitis, abscess, or local- 
ized peritonitis is present, since the extreme 
range of temperature is about the same in all 
groups In our acute cases the average tem- 
perature on admission was 100 4 degrees F. 
with a range from 98 to 104 degrees In the 
cases with abscess the average was xox 4 
degrees F with a range from 99 to 105 degrees 
In cases with spreading peritonitis the average 
was 101 9 degrees F with extremes of 99 to 
105 degrees Beekman reports almost iden- 
tical figures 

The degree of leucocytosis is of little diag- 
nostic or prognostic value Ochsner long ago 
said that the white count was of value chiefly 
in following the postoperative course Beek- 
man says that “from a diagnostic or prognos- 
tic standpoint no deductions could be drawn” 
from the white blood count Table II shows 
the white count and the percentage of poly- 
morphonuclear neutrophils in the different 
groups We have not used the sedimentation 
rate in enough cases to draw conclusions but 
doubt that it is of great value in children 

The most important physical sign, as in 
adults, is localized tenderness Although in 
some children it is difficult to interpret it is 
safe to say that it is invariably present Re- 
bound tenderness, psoas sign, skm hyper- 
esthesia are refinements which are occasion- 
ally useful, but we have to depend on the one 
all-important sign — localized tenderness — and 
be patient and careful in the examination un- 
til we can get the child to co-operate, allowing 
a fair evaluation of the amount of tenderness 
Spasm and rigidity are late signs and merely 
corroborate the tenderness. Rectal examina- 
tion is more frequently helpful than in adults 
because in the small pelvis the examining fin- 
ger reaches relatively higher 

differential diagnosis 

We made numerous diagnostic mistakes in 
the period covered by this report and have 
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j 

Acute | 

Abscess 1 

Acute with 
peritonitis 

Temperature 




Average 

100 4 

101 4 

101 9 

Maximum 

104 

105 2 

105 

Minimum 

98 j 

99 

99 

White blood cells 




Average 

15,000 

21,200 

18,700 

Maximum ! 

33,0=0 ! 

37,000 

44,000 

Minimum 

5,ooo 

g,ooo 

4,000 

Polymorphonuclear neutrophils, % 
Average 

82 

83 

82 

Maximum 

os 1 

92 

97 

Minimum 

20 1 

7i 

1 IQ 


taken out approximately forty normal appen- 
dices This is due to our policy of exploring 
whenever there is a reasonable chance that we 
are dealing with an early acute appendicitis 

The most frequent condition which we mis- 
take for acute appendicitis is an acute mesen- 
teric lymphadenitis following an acute upper 
respiratory infection. The infective organisms 
presumably are swallowed, pass through the 
intact intestinal mucosa, and cause inflam- 
mation of the mesenteric nodes which are 
most numerous about the ileocecal region 
The signs and symptoms may exactly simu- 
late those of acute appendicitis and I know of 
no way to differentiate between the two, with 
certainty, in all cases. 

Food poisoning may simulate acute appen- 
dicitis The products of many organisms, in- 
cluding certain strains of staphylococci and 
streptococci, have been found to cause in- 
testinal upsets These attacks are usually 
ushered in by violent vomiting and diarrhea 
with abdominal pam Localized tenderness is 
rare, but may be present We are suspicious 
of any case in which diarrhea is an outstand- 
ing symptom, especially if it is the first symp- 
tom, since this occurred only twice in our series 

The early symptoms of pneumonia may be 
largely abdominal The tenderness and pain 
are usually in the upper quadrants, however, 
and careful physical examination and fluoros- 
copy should prevent this mistake. Primary 
peritonitis is uncommon, but in some cases is 
almost impossible to differentiate On rare 
occasions a diagnostic puncture is justified 

treatment 

The chief point of contention in the treat- 
ment of appendicitis is immediate or delayed 
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TABLE I 



of lymphoid tissue m the appends in children 
make it especially vulnerable to attack 

The pathology m no 2 cases is exactly alike 
and we believe the simplest classification is 
the best We have included no cases of 
“chronic,” “recurrent " “subacute,” or "ca 
tarrhal ” appendicitis, since interpretation of 
such terms vanes so much that they are prac 
tically meaningless We have confined our 
selves to three groups (t) acute— acute m 
flammauon of aU the coats of the wall, may 
or may not have cloudy fluid m the peritoneal 
cavity, (2) acute <xith abscess— perforation has 
occurred but the process has been walled off 
with formation of an abscess {3) acute a uh 
spreading /nti/om t!u-— perforation with thick 
pus m the peritoneal cavity with no local 12 a 
Uon Spreading peritonitis is a better term 
than general or diffuse peritonitis for we do 
not explore the abdomen, hence do not know 
definitely how general the process is Fibnno 
purulent peritonitis is merely the later stages 
of the same process 

WACfrosis 

The diagnosis of appendicitis in children is 
not more difficult than in adults in spite of the 
usual inability to get a full and accurate his 
tory and the frequent inability of the patient 
to co-operate The symptoms and signs are 
not vastly different but we have to depend 
more on the cardinal symptom of pam and the 
fundamental sign of localized tenderness 

Pain is the first and predominating symp 
tom m the vast majority of cases In fact 
Lord Moytuhan stated that if pam was not the 
first symptom, appendicitis could be dis 
missed Like most dogmatic generalizations 
this is an error We had one case in which 



Clurt t Age distribution of 660 cases as reports! by 
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there was at no time any evidence of pmrt 
This was a 6 year old girl who had had syrop 
toms, the first of which was vomiting, for 36 
hours before admission Bolling reports 3 
cases in which there was no pam In 169 of 
our cases pam was the first s> mptom noticed, 
m almost all cases it is at first generalized and 
may or may not become localized in the right 
lower quadrant Frequently it is referred to 
the region of the umbilicus even late m the 
disease Table I shows the incidence of pam 
and vomiting tn 5 large senes 
Vomiting is the next most frequent symp- 
tom, being present in 192 of the 220 cases It 
ushered m the attack m 34 It was ®bs cnt 
even in some of the late cases with abscess or 
diffuse peritonitis Vomiting was present « 
86 per cent of Stone s cases and was the first 
symptom in 8 of 25S, corresponding fairly 
closely to our experience 
Other symptoms arc of more or jess minor 
importance Constipation is much more fm 
quent than diarrhea In fact diarrhea oC 
curred in only 1 2 of our cases, m 2 of which it 
was the first symptom Anorexia and nausea 
are hard to e\ aluate m children but ate usu 
ally present Unusual symptoms, such as 
headache convulsions or dysuna, may be the 
first to be noticed by the parents One child 
first complained of pam on voiding and r«* 
blood cells and leucocytes were found in the 
unne At operation an acutely inflamed retro- 
cecal appendix touching the ureter was found 
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cause there was great doubt as to the diag- 
nosis There were 2 deaths in the 10 cases, a 
mortality of 20 per cent, compared to 4 deaths 
in the 2x0 cases with intermuscular incisions, 
or 1 9 per cent. This is an unfair comparison 
and means little, but Colt compared the mor- 
tality of the intermuscular incision to that of 
the paracentral in two large series done by 
the same surgeons The mortality in the 403 
cases in which the intermuscular incision was 
used was 2 99 per cent while in the 696 cases 
done through a paracentral incision the mor- 
tality was 6.47 per cent. Mont Reid reports 
that at the Cincinnati General Hospital the 
adoption of the McBurney incision cut the 
mortality approximately in half. This seems 
to be conclusive statistical proof of what we 
are absolutely certain to be true, that the in- 
termuscular incision is the one of choice Not 
only is the mortality less but the incidence of 
hernia is markedly less, the hospital stay is 
shorter, and the convalescence smoother. 

There is no question that better exposure is 
obtained by a long rectus incision but we have 
never failed to be able to remove an appendix 
through the McBurney incision. In this con- 
nection we would make two points regarding 
operation through an intermuscular incision 
in children. The incision should be made 
higher than is ordinarily done in adults; it 
should be entirely above the line between the 
umbilicus and the anterior superior spine. The 
rotation of the colon is more apt to be incom- 
plete in children, hence the appendix is higher; 
also, the difficult appendices to remove are 
the retrocecal ones in which the tip is fixed at 
the level of the hepatic flexure. The low or 
pelvic appendices are attached to mobile ceca 
which can be lifted out and the appendix 
removed with ease through any incision. If 
the tip of the appendix is not easily delivered, 
the base should be divided and the cecum 
returned to the abdominal cavity The appen- 
dix is then freed from base to tip. It is sur- 
prising how frequently this maneuver makes 
an otherwise difficult job easy and simple. 

As to whether to invert the stump of the 
appendix or not we feel that the simplest sur- 
gery is usually the best surgery; so we simply 
ligate and carbolize the stump The purse- 
string suture with inversion and covering the 


site with omentum. .is, not only a v?lt^; 4 Pc 0 
time and a useless refincmenTbutds^Shrgically, K 
unsound 

There has been a tendency to less and less 
use of drams in recent years and for good rea- 
sons We drain only in those cases in which 
there is an abscess or other local focus If 
there is marked induration or necrosis of the 
cecal wall, a fecal fistula is apt to form and a 
drain should be left in Only soft cigarette 
drains are used Diffuse or localized peri- 
tonitis is not in itself an indication for drain- 
age and convalescence is faster if the abdomen 
is closed and the peritoneal infection left to 
nature’s defenses In doubtful cases, however, 
in which there is very thick pus or much fibrin 
deposited about the region of the cecum, it is 
safer to insert a soft drain as it does little or 
no harm and may prevent the formation of an 
abscess. In drained cases the peritoneum 
should be sutured and the remainder of the 
abdominal wall packed lightly with iodoform 
gauze Suturing muscle and fascia in the pres- 
ence of gross infection merely spreads the in- 
fection, causes sloughing of the fascia, and in- 
creases the chances of a mixed or anaerobic 
infection. I have never seen a serious infec- 
tion of the abdominal wall develop in a wound 
that was packed open The incidence of ven- 
tral hernia following appendicectomy with 
drainage was found by Pool to be 16 per cent 
if the wound was sutured and 7 per cent if it 
was left open Bancroft and Beekman have 
also found that suture of the peritoneum only 
is preferable to closure of the fascia and mus- 
cles as well in the drained cases. 

In the cases with spreading peritonitis it is 
not unusual for secondary abscesses to form 
after the removal of the appendix. These 
usually develop in the pelvis and occur 
whether drainage is or is not used We be- 
lieve that watchful waiting is the best policy 
in caring for these, as more than half will be 
absorbed without operative intervention 
Some will rupture spontaneously into the 
rectum. The others should be drained but not 
until well localized and walled off. If one waits 
until the mass is well defined and “points," it 
is usually possible to drain it through a small 
wound and without soiling the free peritoneal 
cavity. There were 15 such secondary ab- 



173 


SURGERY, GYNECOLOGY AND OBSTETRICS 


operation tn the cases complicated b> pen 
tombs During recent years many surgeons 
have advocated the Ochsner method of treat 
ment — starvation, morphine, and rest until 
localization has occurred Some have even 
gone so far as to set a definite time limit — if 
they cannot operate m the first 36 or 48 hours, 
they routinely adopt the so called conserva 
tsve treatment This is not logical, for time is 
only one of the important factors in the dis 
ease Some appendices are gangrenous, and 
there is a spreading peritonitis within 3 hours 
of the onset of symptoms, others will rupture 
a week or 10 days after the onset Nor is it 
possible to tell from the history and physical 
findings whether peritonitis ts present or not 
Frequently m children with a rigid abdomen 
we find at operation a fairly early appendicitis 
with cloudy fluid or thin pus in the peritoneal 
cavity On culture this fluid is sterile or shows 
a pure culture of Bacillus coll If the appendix 
is removed at this stage we may confidently 
expect a rapid and uncomplicated recovery 
On the other hand if the appendix is not 
removed the walls disintegrate and a mixed 
infection with streptococcus, staphylococcus, 
and other organisms develops, and in these 
mixed infections the mortality, as Meleney has 
shown, is very high under any treatment 
It is true that I have had little experience 
with the Ochsner treatment, but from the ct 
penence of other fair observers I am not 
encouraged to adopt it Woodall in a total of 
205 cases m children had 22 deaths Thirteen 
of these had received the Ochsner treatment 
Seven died before they were thought suitable 
for operation and 6 died after drainage of 
abscesses His conclusion is that *>oung 
children do not stand the starvation or 
Ochsner treatment nearly as well as adults " 

I believe that even m the late cases in which 
we are certain that we are dealing with a gen 
eral peritonitis the appendix should be taken 
oat as soon as possible This does not mean 
immediately on admission but as soon as the 
child can be gotten m the best possible condi 
tion for operation, as soon as dehydration and 
aadosu have been corrected by infusion, and, 
m those needing it, a blood transfusion has 
been given Morphine is given in the mean 
time to give the child much needed rest 


A good example of how we believe the late 
cases of peritonitis should be treated is T F 
No 349, 23 2 TTus was a 9 j car old negro girf 
who was admitted 6 days after the onset of 
symptoms She was desperately id deb) 
d rated, with sunken eyes temperature 104 6 
degrees F , pulse, 160, thready and weak, 
there was frequent fecal vomiting The abdo- 
men was distended and board hke through 
out She was gi v en morphine, and an infusion 
of 300 cubic centimeters of 5 per cent glucose 
m normal salme and a continuous dnp veno- 
clysis at the rate of soo cubic centimeters per 
hour, and a direct transfusion of 2 } o cubic 
centimeters At the end of 8 hours she was in 
much better shape and the appendix was 
removed through an intermuscular incision 
She left the operating room with a pulse 
slower and stronger than when she entered it 
The peritoneal cavity was full of pus, and the 
appendix with fecahth had ruptured She 
developed a subhepatic abscess which wa 5 
drained through a separate intermuscular in 
cision Otherwise she made an uneventful 
recovery These children stand operation well 
but they do not stand a gangrenous appendix 
left to reach its final stages of fibnnopuniient 
peritonitis and multiple abscesses 
Frequently a patient comes in with a long 
history and a mass in the right lower quad 
rant, the question arises whether to operate 
immediately or wait for further localization 
of the process We always operate immedi 
atcly and in fully 50 p-r cent of the cases w 
find an unruptured, acutely inflamed appert 
dix tuned in a matted mass of omentum ana 
small intestine It is certainly better to hav 
the appendix cleanly out than to wait for 
abscess formation with the possibility that 
the local defenses will not be adequate and a 
general peritonitis ensue, or a mechanical 
ileus or a suppurative thrombophlebitis We 
wholeheartedly agree with Urban Maes who 
says Undoubtedly immediate operation is 
the wiser plan in children just as it is at any 
age ’ . . 

Only 10 times in these «o cases was a tsgni 
rectus incision made In all others the Me 
Fume) incision was used In these to cases 
the rectus incision was made because an 
abscess had pointed near the ratdbne, or b? 
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R. W , No 231,721, male, aged 3 years 9 months, 
duration of symptoms, 5 days Temperature was 
105 degrees F , white blood cells, 12,000, with 87 
per cent polymorphonuclears No pre-operative 
treatment was given The McBurney incision was 
used Acute appendicitis with spreading peritonitis 
was found Patient died 10 hours after operation 
Again no attempt was made to get this child into 
condition for operation Operation was a mistake 
and hastened death 

R H , No 187,623, male, 9 years of age, duration 
of symptoms, 18 hours Temperature was ior 4 
degrees F , white blood cells, 4,600 with 88 per cent 
polymorphonuclears Patient was in good condition 
on admission to hospital and an acutely inflamed 
appendix with fecalith was removed through a 
McBurney incision After operation he ran a septic 
temperature, liver and spleen became enlarged, and 
he developed jaundice Death occurred on the 
eleventh day, presumably from multiple liver ab- 
scesses No autopsy 

Liver abscess following septic portal throm- 
bophlebitis is the gravest complication of 
appendicitis Fortunately it is rare Except 
for gentle handling of tissues and avoidance 
of mass ligature of the mesoappendix we have 
no suggestions as to its prevention. 

F S , No 222,802, female, aged 3 years, duration 
of symptoms, one month Temperature was 99 
degrees F , white blood cells, 9,000 Large well 
localized pelvic abscess was found at operation, it 
was drained after adequate pre-operative treatment, 
and the appendix was not removed Patient died 
suddenly 4 hours after operation The cause of 
death was unknown but probably was a pulmonary 
embolus 

H R , No 317,603, male, aged 14 months, dura- 
tion of symptoms, 4 days White blood cells, 19,000 
with 63 per cent polymorphonuclears. Clysis of 
glucose solution was given before operation. The 
McBurney incision was used A ruptured appendix 
with spreading peritonitis was found Patient 
vomited during operation and aspirated part of the 
vomitus Direct transfusion and continuous drip 
venoclysis were administered after operation Pa- 
tient died 36 hours after operation from pneumonia. 

Of our 6 deaths 3 were apparently unavoid- 
able In the other 3, grave surgical mistakes 
were made which were probably large factors 
in the fatal outcomes In view of our responsi- 
bility for these deaths we are glad to be able 
to report a mortality appreciably lower than 
any similar series so far reported One impor- 


tant factor in obtaining this low mortality 
was the close co-operation between the pedia- 
tricians and the surgeons The care before 
and after operation was under the constant 
joint supervision of the medical and surgical 
staffs; a sound principle in all surgery but 
especially true of the surgery of childhood 
Of the 12 infants under 2 years of age 3 
died, a mortality of 25 per cent. Although 
this is lower than the 50 per cent mortality 
reported by Abt, it is still unreasonably high 
and we believe can be reduced by proper pre- 
operative care Dehydration and acidosis 
must be corrected before operation and it is 
possible that a blood transfusion should be a 
routine pre-operative procedure, certainly one 
should be prepared to give a transfusion at, or 
immediately after, operation The same is 
true of patients at any age who have a leuco- 
penia We have found this to be a very grave 
prognostic sign and believe that all should 
have the benefit of a transfusion before and, 
if necessary, after operation 
While we are not satisfied with our mor- 
tality rate, it does give us confidence m our 
method of treatment and makes us believe 
that the principles are sound We have no 
intention of dropping tried methods and 
adopting the delayed or Ochsner treatment 
We are confident that our mortality would 
have been much higher if we had treated our 
late cases by that method 
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scesses m this series, m only 3 of which was 
operative intervention necessary Che others 
were absorbed or ruptured spontaneously 

Nearly all of these children are suffering 
from more or less severe acidosis and are dehy 
drated when thee enter the hospital and the 
parenteral admini-tration of glucose and 
saline should be used freely before and after 
operation \\ e have found the use of pitressin, 
as advocated by Potter useful in preventing 
and combating postoperative distention In 
children under 7 w e use one half cubic ccnti 
meter or 10 u every 4 hours beginning be 
fore operation and continuing until the danger 
of ileus is past In children over 7 the full 
adult dose of so u is given 
MORTALITY 

Table III shows our mortality and that of 
other senes in chvtdren It is usually stated 
that mortality m children is higher than in 
adults Our figures show that this is not neces 
sardy true The recuperative power of the 
child is remarkable It is true that the disease 
progresses faster than in the adult and that a 
larger percentage will enter the hospital with 
spreading peritonitis Whether this is due to 
the sm3U and undeveloped omentum as t» 
frequently stated we have no way of know 


ing, but we rather believe it is just arotk 
instance that all vital processes proceed more 
rapid i\ in the growing body 

The greatest factor in the mortality, of 
course is the duration of the disease before 
operation In the early cases, when operation 
is done before rupture has occurred, the nwr 
tality should be, and is, negligible In our 
acute cases the av erage duration of symptoms 
before patient entered the hospital was j 3 
davs, in the peritonitis cases it was 1 7 days, 
and in the ca^es with abscess it was 4 o da\s 

A brief analy sis of our deaths follows 

b N No 358,421, female aged a years duration 
of svmptoms, 5 days Temperature was 1 n j degrees 
F , 9 000 white blood cells per cubic millimeter a J> 
6a per cent pol) morphonuclear neutrophils Ej 
fdoration was done through a right rectus i~ciow> 
the peritoneal ca vity was found to be fi fled « >th tiici 
pus The appendix was not removed Cigarette 
drains were placed in the pelvis and region of the 
appendix Death occurred 24 hours after operation 
from peritonitis and sepsis No autopsj 

This child had no pre operative treatment 
In view of the high mortality at this age she 
should hav e had a transition and infusion 0 
venodysis before operation Appendicitis «t 
this stage is not an immediate operative emer 
gency and 6 to 12 hours should be devoted to 
getting the patient into the beat possible con 
dition for operation It was a great mataD* 
to use a right rectus incision as there is no 
comparison between the shock to the patient 
ui exploring through a McBurncy, rather than 
a rectus, incision 

S W No 223851 female, aged so months 
duration of symptoms 30 hours Temperature wa> 
Jt>i 6 degrees F , white blood cells, 4 ooo, poljnwr 
phonu dears iq per cent The abdomen was rigid 
throughout Patient was operated upon uoaied* 
atdv without pre-opera ttv e treatment da W 
inflamed appendix with a iecalith and spreading 
ptntfuutis was found I atient died on the operati-g 
table death was called an anesthetic one 

The remarks on the previous case apph 
doublv strongly here A baby under 2 years of 
age with leucopenia peritonitis, and dehyd a 
boa was subjected to exploration through a 
right rectus incision without pre-operatn e 
treatment This was a surgical crime rather 
than an anesthetic death 
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Material Inflamed tubes and ovaries re- 
moved at operation from 24 consecutive pa- 
tients (Table 1) were used as material for this 
investigation All of the patients, as may be 
seen in Table II, had been under observation 
for some time, and most of them had been 
afebrile for at least 2 weeks 

Method Immediately after their removal at 
operation, cultures of the tubes and ovaries 
were taken A sterile platinum loop was in- 
serted through an incised opening in the tubal 
wall and passed toward the cornual end Small 
pieces of exudate and tissue were obtained In 
cases in which pus was encountered, cultures 
were made from it The media used was 
5 per cent horse blood-agar plate, hydrogen- 
ion concentration 7 5 Several plates from 
each tube were streaked The plates were ex- 
amined at the end of 24 or 48 hours Smears 
were made from every suspicious colony and 
stained by the method of Gram When gono- 
cocci were found by smear the plate colonies 
were recultured In a few instances the initial 
colony showed degenerate forms of micro- 
organisms (Fig 1) On subculture these micro- 
organisms assumed the usual morphological 
characteristics of the gonococcus (Fig 2) 
Gonococcus complement fixation tests were 
performed in 20 of the 24 cases 
Results Among the 24 cases studied there 
were 16 positive cultures of gonococci, or m 


66 6 per cent Positive cultures were obtained 
only from pieces of tissue and exudate Cul- 
tures from pus were negative for gonococci 

Table II summarizes the 24 cases studied 
The details are tabulated to show the results 
of the examination of cervical and urethral 
spreads, the duration of the salpingitis accord- 
ing to the history, the results of cultures of the 
tubes and of gonococcus complement fixation 
tests, and the naked-eye pathological changes 
observed at operation Special interest was 
taken in the history in order to estimate as 
closely as possible, the duration of the sal- 
pingitis The estimated duration ranged from 
x month to xo years, the average being 18 
months All spreads were taken on admission 
and were seldom repeated, so that too much 
value cannot be placed on a negative report 
Only one positive cervical spread is recorded 
among the 24 cases 

In 20 of the 24 cases, specimens of blood 
were sent to the New York City Board of 
Health Laboratories for gonococcus comple- 
ment fixation tests There is no apparent uni- 
formity m the results of these tests and those 
of tubal cultures Of 12 cases showing positive 
complement fixations, cultures were positive 
in 7 and negative in 5 Of 4 cases m wliich the 
complement fixation tests were negative, cul- 
tures were positive m 3 In 3 cases in which 
complement fixation tests were reported as 



1-1K 1 Smear stained by Gram Weigert method Taken 
from colony showing degenerate forms of gonococci Note 
expanded irregular forms 
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I'lR 2 Smear stained by Gram Weigert method Taken 
Irom colony obtained by subculture show mg return to 
characteristic appearance of gonococcus 
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,ONORRHLAL salpingitis pursues a that the organisms do not entirely disappear 
variable course In some cases re ’ ' ... 


TABLE I — PRE OPERATIVE TEMPERATURE 
COURSE IN HOSPITAL— -24 CASES 


from th<* pyosalpmx even though they cannot 
coverv is complete, in others the be demonstrated in culture" This seems to 
disease becomes chronic, although be the only dissenting opinion 
acute exacerbations may be frequent The The present study was undertaken to deter 
cause of the variations observed clinically has mine, if possible, whenever the gonococcus is 
given rise to much speculation and to some persistent m cases that are clinically and path 
experimental work on the duration of gonor ologicallv recognized as chronic salpirgito 
rheal infection m the fallopian tube The liter The results obtained are at variance vnth the 
ature, previous to iqai, leads one to believe older observations and for this reason warm t 
that the gonococcus is to be demonstrated in publication 
the inflamed fallopian tubes and ovaries less 
often than one would expect from the clinical 
phenomena presented Menge, in 1897, found 
the micro-organisms present in 22 of 106 cases 
of purulent salpingitis or in 21 7 per cent 
Hvde found them in 18 9 per cent of a senes 
of 2973 collected cases Andrews reported 
positive growths in 22 per cent of O34 cases 
studied The-e figures arc reported from Cros 
sen because the original articles could not be 
found In 1921, Curtis undertook a turther 
study of this problem using inflamed fallopian 
tubes and ov arms which had been ground He 
reported that in 192 cases there were 19 posi 
live cultures of gonococci, or in 9 8 per cent 
Of the 192 cases gonococci were not demon 
strated in any case that did not at the same 
time reveal evidence of recent inflammation rJ. 

He felt that the micro-organisms arc rapid!) 
killed, and that they arc rarely recoverable in 
cultures later than 2 weeks after the disap 
pearance of fev er and lcucocytosis Since Cur 
tis* work, nothing has been added It is appar 
entlj the consensus that there is a bacterio 
1) tic process which takes place in the activel) 
inflamed fallopian tube that disposes of gono 
cocci However, in 192^ Wagner stated that 
m his Opinion “the repeated flareups which 
are tvpical of gonorrheal salpingitis suggest 
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Malenal Inflamed tubes and ovaries re- 
moved at operation from 24 consecutive pa- 
tients (Table 1) were used as material for this 
investigation All of the patients, as may be 
seen in Table II, had been under observation 
for some time, and most of them had been 
afebrile for at least 2 weeks 

Method Immediately after their removal at 
operation, cultures of the tubes and ovaries 
were taken A sterile platinum loop was in- 
serted through an incised opening in the tubal 
wall and passed toward the cornual end Small 
pieces of exudate and tissue were obtained In 
cases m which pus was encountered, cultures 
were made from it The media used was 
5 per cent horse blood-agar plate, hydrogen- 
ion concentration 7,5 Several plates from 
each tube were streaked The plates were ex- 
amined at the end of 24 or 48 hours Smears 
were made from every suspicious colony and 
stained by the method of Gram When gono- 
cocci were found by smear the plate colonies 
were recultured In a few instances the initial 
colony showed degenerate forms of micro- 
organisms (Fig 1) On subculture these micro- 
organisms assumed the usual morphological 
characteristics of the gonococcus (Fig 2) 
Gonococcus complement fixation tests were 
performed in 20 of the 24 cases 

Results Among the 24 cases studied there 
were 16 positive cultures of gonococci, or in 


66 6 per cent Positive cultures were obtained 
only from pieces of tissue and exudate Cul- 
tures from pus were negative for gonococci 

Table II summarizes the 24 cases studied 
The details are tabulated to show the results 
of the examination of cervical and urethral 
spreads, the duration of the salpingitis accord- 
ing to the history, the results of cultures of the 
tubes and of gonococcus complement fixation 
tests, and the naked-eye pathological changes 
observed at operation Special interest was 
taken in the history in order to estimate as 
closely as possible, the duration of the sal- 
pingitis The estimated duration ranged from 
1 month to 10 years, the average being 18 
months All spreads were taken on admission 
and were seldom repeated, so that too much 
value cannot be placed on a negative report 
Only one positive cervical spread is recorded 
among the 24 cases 

In 20 of the 24 cases, specimens of blood 
were sent to the New York City Board of 
Health Laboratories for gonococcus comple- 
ment fixation tests There is no apparent uni- 
formity in the results of these tests and those 
of tubal cultures Of 1 2 cases showing positive 
complement fixations, cultures were positive 
in 7 and negative in 5 Of 4 cases in which the 
complement fixation tests were negative, cul- 
tures were positive m 3 In 3 cases in which 
complement fixation tests were reported as 
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I’ig i Smear stained by Gram Wcigcrt method Taken 
irom colony showing degenerate forms of gonococci Note 
expanded irregular forms 


I lg 2 Smear stained by Gram Weigcrt method Taken 
from colony obtained by subculture showing return to 
characteristic appearance of gonococcus 
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doubtful, cultures were positive in 2 This 
serves to show that the gonococcus fixation 
test was not a reliable index of infection m the 
patients under consideration 

Pathology The naked-eye pathological 
changes are summarized in Table II 
Microscopic sections were studied in all 
cases On the basis of the type of exudate and 
the degree of fibrosis present, one may formu- 
late the following grades of salpingitis. (1) 
Acute salpingitis, characterized by a rich exu- 
date of polymorphonuclear leucocytes in the 
stroma and lumen, and injection of small 
blood vessels with few or no structural altera- 
tions in the tube (2) Subacute salpingitis, the 
exudate consisting largely of plasma cells, 
lymphocytes, and eosinophils with marked 
structural changes m the walls of the tube 
(3) Acute exacerbation of chronic salpingitis 
in which reaction similar to that of Type I is 
present together with marked structural 
changes (4) Chronic or healed salpingitis 
showing little if any active inflammatory re- 
action, and marked structural changes in the 
walls of the tube 

Among the specimens removed at operation, 
no example of acute exudative salpingitis was 
found (Type I). Nineteen were regarded as 
subacute salpingitis and from them 13 positive 
and 6 negative cultures were obtained (Type 
II) Two specimens were classified as acute 
exacerbations of chronic salpingitis (Type III) 
and both gave positive cultures Three speci- 
mens were classified as chronic or healed le- 
sions (Type IV) and of these one gave a posi- 
tive culture 

The microscopic diagnoses of the changes 
in the tubes and their relationship to the gono- 
coccus as the causative factor, are summarized 
m Table III 

The following cases are of special interest 
and are reported in detail 

Case r Mrs. L P , 29 years of age, colored In 
1933 die patient was admitted to the Gynecological 
Service at Bellevue Hospital and operated upon for 
a left tubo-ovarian abscess In an attempt at con- 
servative surgery, the left tubo-ovanan abscess was 
injected i\ith turpentine and mineral oil Post- 
operative diathermy \\ as given The patient did w ell 
until 1936, when she developed menorrhagia and 
pain in the left lower abdomen She was readmitted 
in May, 1937, for this complaint, and lias again 


TABLE III — THE RELATION OR CULTURAL 
FINDINGS TO 1HE HISTOLOGICAL PICTURE 
IN THE INFLAMED TUBE 



| Total 

Positive 

culture 

Negative 

TjpeH 

Subacute salpingitis 

19 

n 

6 

T>pe III 

Subacute salpingitis] 
with superimposed] 
acute milammatorj ■ 
reaction 

i 

1 

2 I 

2 

0 

Type IV 

Chronic (healed) sal- 
pingitis 

3 

1 

2 


24 

r6 
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operated upon, that is to say, 4 years after the tur- 
pentine injection At operation an intraligamentous 
fibromyoma was found and the left tube (previously 
injected with turpentine) was found to be about 
three times the normal size, thickened, clubbed, and 
closed, it was covered with adhesions Culture from 
the tube was positive for gonococci The gonococcus 
complement fixation test and cervical spreads were 
negative 

Case 2 Mrs M B , Spanish, 48 years of age The 
patient’s chief complaint was that of violent pelvic 
pam which had been present for 10 years It was 
described as of a “twisting” nature, occurring in the 
left lower quadrant, occasionally severe enough to 
cause her to faint During the first episode of this 
sort she was in Mexico, and a curettage was done 
Since that time there have been recurrences of pam 
similar in character and distribution Her husband 
died 10 years ago, and she claims to have had no 
intercourse since then She has been sterile for 20 
years On physical examination she was believed to 
have a cystic mass in the right adnexa, the nature of 
which was questionable, the pre-operative diagnosis 
was ovarian cyst She had no fever while under 
observation for 2 % weeks At operation, on April 
I 3 > I 937 , a right sided hydrosalpinx was found, 
forming a mass 4 inches in diameter, adherent in the 
cul-de-sac and bound to the side of the pelvis by 
dense adhesions Culture from the hydrosalpinx was 
positive for gonococci, and the colony was recultured 
m pure growth The gonococcus complement fixa- 
tion test and spreads were negative 

Case 3 Miss A B The patient was found on 
admission to have a positive cervical spread Her 
chief complaint of left sided pain in the lower ab- 
domen was of a ) r ear’s duration Examination re- 
vealed a tender, left sided adnexal mass, 5 by 5 by 
6 centimeters in diameter The temperature ranged 
between 99 and 100 degrees for the first week She 
was given a hyperpirexia treatment on two occa- 
sions at a temperature of 107 degrees for 8 hours 
In addition, she received eight Elliott treatments 
alone Cervical spreads, repeated after hot-box 
treatment, were negative for gonococci She was 
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afebrile 2 Weeks prior £0 operation At operation 
May ij 1037 chronic left aided salpingitis was 
found together with an abscess of the corresponding 
ovary The abscess was 5 centimeters in diameter 
and the adjacent tube was clubbed firm closed, and 
thickened Cultures from the ovarv and tube were 
positive for gonococci and the gonococcus fixation 
test was positive 

bUUUARV 

Twenty four patients suffering from salpin 
ytts were investigated bactenologically Of 
this. number 66 6 per cent v. ere found to harbor 
gonococci in spite of the fact that none of them 
was in the acute stage of the disease In 
x case it seems hi ely that the most recent in 
feet ton took place at least 10 years ago In 
another the tube had been injected with tur 
pcntine In a third, fever thcrapv had appar 
cntly cured the local cervical infection Gono 
coccus complement fixation tests were found 
to be frequently at variance with the results 
0/ culture While the recovered gonococci 
were occasionally degenerate in form, they 


rapidly assumed the usual characteristics on 
subculture 

co\clvsio\s 

1 Contrary to previous reports, the fal 
lopian tubes may remain as active foci of 
gonococcal infection for long periods of time 

3 \Ianv cases regarded as acute racerba 
lions of chronic salpingitis may be due to 
recrudescences of residual infections rathei 
than to reinfections 

3 Gonococci may surviv e in the tube in the 
presence of turpentine and mineral oil 

4 Gonococci may survive in the tube de 
spite apparent cure of local cervical infection 
by hyperpyrexia 
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EXPERIMENTAL METHODS OF LUNG COLLAPSE 
Fascial Transplantation and Bronchial Ligation 
LUCILO ESCUDERO, M D , and W E ADAMS, MD.FACS, Chicago, Illinois 


T HE lung is constantly distended by 
two forces which work simultane- 
ously on both sides of its alveolar 
membrane One is external, the neg- 
ative pleural pressure which exerts an out- 
ward pull, the other is internal, the air under 
atmospheric pressure which distends the alve- 
olar membrane 

If the lung is freed from the negative pleural 
pressure it will retract itself to a relaxed state 
If the bronchi are obstructed the lung will no 
longer remain normally distended, and after 
absorption of the contained air, will adopt its 
initial volume, a condition of atelectasis The 
former is the explanation of the mechanics of a 
pneumothorax, and the latter is the explana- 
tion of what we observed in bronchial ligation 
Pneumothoracic collapse therapy in pulmo- 
nary tuberculosis is successful in a high per- 
centage of cases in which adhesions do not pre- 
vent a satisfactory collapse of the cavity All 
too frequently, however, a broad band or irreg- 
ular adhesion between the lung and chest wall, 
too large to be safely divided, prevents col- 
lapse of the cavity and a so-called “hanging 
cavity” results Thoracoplastic collapse ther- 
apy, when indicated, is usually successful in 
producing a satisfactory collapse of pulmo- 
nary cavities Occasionally, however, circu- 
lar, fairly thin walled cavities refuse to collapse 
completely but simply move over to the medi- 
astinum (behind the sternum) with collapse of 
the chest wall Eloesser, in his exhaustive 
study of this type of lesion, concluded that as 
yet there is no satisfactory operation for uni- 
formly meeting this problem. 

Nissen and Fick (3) tried the envelopment 
of pulmonary lobes of healthy dogs with silk 
in an attempt to produce pleural adhesions 
which would facilitate lobectomy in cases of 
bronchiectasis Wolfe and Van Allen com- 

\ rom tlu. Department of Surgcr> of tin. L m\ erat> of Chicago 
Fhi> work was done under a print from the Douplas Smith 
foundation of the Limcrsitj of Chicapo 


pressed lobes of normal animals with a rubber 
sac hoping to obtain pulmonary collapse by 
the formation of a thick capsule of fibrous tis- 
sue in the visceral pleura In both of these 
sets of experiments there was a considerable 
diminution in the volume of the compressed 
lobe which was transformed into a retractile 
hilar stump On the other hand the pleural 
reaction due to the foreign material was the 
cause of death in several of the animals of the 
latter workers 

From the results noted we felt that the pro- 
cedure might be better tolerated by substitut- 
ing organic transplants for the inorganic ma- 
terials heretofore employed Consequently, it 
was planned to attempt pulmonary collapse 
with transplants of fascia 

EXPERIMENT 

Five normal dogs were used The chest was 
opened, the selected lobe was brought out, and 
the fascial transplant sewed around it In 2 
cases the right middle lobe was selected and in 
the 3 remaining dogs, the left upper lobe was 
collapsed The chest was closed The dogs 
were killed after 3 months and autopsies were 
performed 

T cchmcal details After a preliminary injec- 
tion of morphine each dog was prepared for a 
sterile operation The fascial transplant was 
first taken from the leg Subsequently, in or- 
der to have enough material, it was taken 
from the abdominal wall (rectus sheath) Un- 
der ether-intratracheal anesthesia and posi- 
tive pressure, the pleural cavity was opened 
by an 8 centimeter incision in the fifth inter- 
costal space The selected lobe was brought 
out and its volume reduced by spontaneous 
relaxation by decreasing the positive pres- 
sure The fascial transplant was then sewed 
snugly around the lobe so as to cover all its 
surface beginning at the hilus and following 
toward thepenphery with interrupted sutures 
Care was necessary not to constrict the ves- 
rSi 
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seli at the hilus since two of the first animals 
died of gangrene of the lung The intratra 
cheal pressure was increased the other lobes 
were inflated to exclude the pneumothorax 
and the chest wound was closed 

The operation was always very well toler 
ated, there was no operative mortalitj The 
po«toperati\ e course w as closely obscr\ cd No 
dyspnea or cyanosis developed Frequent ra 
dioscopic and radiographic examinations were 
made (Fig r a) 

The first two dogs died the 3 remaining 
ones were sacrificed and examined by autopsy 
1 and 3 months after the operation Gross and 
microscopic examinations of the lungs were 
made particularly of the collapsed lobe 

Results Inoof the 5 normal dogs died of 
gangrene of the lung due to compression of the 
blood vessel 2 or 3 days after operation The 
other dogs made an uneventful recovcrv Two 
days after operation they became active and 
began to behave normally After 3 months 
a roentgtnographtc examination showed the 
side of operation to be somewhat flattened 
the ribs and diaphragm on the same side hm 
ited m motion, the heart drawn a little to the 
collapsed side, and the postoperative lobe 
atelectatic 

Cross postmortem findings At autopsy the 
lobe operated upon v as found to be attached 


to the surrounding parts by dense adhesions 
but no exudate was present One month after 
the operation the collapsed lobe wassbrunVe 
to one fourth and 3 months after the operation 
to one seventh of its original size The cut 
surface of the lobe had the dari purple brown 
color of atelectasis (brown firm, and attlec 
tatic) By the end of 3 months the lobe was 
less than half as lar^e as it was when rtUW 
by opening the chest The other lobes were 
distended and occupied the space w*' ch was 
no longer occupied by the collapsed lobe and 
it n as probably on this account that the heart 
and diaphragm were sav ed from becoming ex 
tensively displaced m compensation for the 
reduction of size of the treated lobe (Fig 1 b> 
The fascial transplant was always found tube 
m a desirable position surrounding the col 
lapsed lobe On subsequent examinations the 
fascial envelop appeared decreased m s>ze, 
thus causing a reduction in the size of the com 
pressed lobe (Fig 1 c) Microscopic findings 
revealed complete atelectasis of the collapsed 
lobe (Fig 2 a and b) 

Protocol i (Dog 738) August ij 193d 
transplant around the right middle lobe Tpe®P eM 
tion was performed under ether mtrattad’ *1 * ne ’ 
tbeyta lolloping a pre operative dose of morphne 
A long incision was made in the right thigh and a 
large piece of fascia was obtained The right c e* 
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Fig 2 a, left L P Photomicrograph of specimen 3 weeks following fascial collapse 
Note the fascial capsule, A, and the atelectatic lung tissue, B b, high power at B (Fig 
2, a) showing atelectasis 
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was opened through the fifth intercostal space, and 
the fascial transplant was sewed snugly about the 
middle lobe The chest was closed m three layers 
with silk sutures The incision in the leg was also 
closed 

August 14, 1936, the dog ate little and appeared 
somewhat weak August 16, 1936, the dog was much 
better and ate normally August 20, 1936, the dog 
appeared sick due to the infection of the leg wound 
Care was taken of the wound. September 5, 1936, 
the dog appeared normal except for a little infection 
in the leg wound September 12, 1936, fluoroscopy 
revealed no exudate, the shadow at the right of the 
heart was smaller than in the previous examination 
September 15, 1936, roentgenograms were taken 
The animal was electrocuted Postmortem exami- 
nation was made No pleural exudate was found 



1 ig 3 a. Illustration demonstrating the method of 
injection of siUcr nitrate following double ligation of a 
bronchus 


The right middle lobe enveloped m the fascia was 
very much reduced in size and adherent to the lower 
lobe Microscopic sections revealed atelectatic lung 
tissue 

Bronchial ligation A second method of pro- 
ducing lung collapse that we wish to present is 
by bronchial ligation As far back as 1850 
Gairdner published a paper with the following 
subtitle “Collapse of the Lung Connected 
with Bronchial Obstruction ” In 1879 Licht- 
heim showed that the air absorption occurring 
in bronchial obstruction was accomplished by 
the blood circulating in the alveoli, in fact if 
the branch of the pulmonary artery corre- 
sponding to the obstructed bronchus was li- 
gated, atelectasis did not occur In 1923 Nis- 
sen studied bronchial ligation and drew the 
conclusion that it would never have any prac- 
tical application In 1933 one of us reported 



. 3 b, Dog 147 Roentgenogram of chest S weeks 

following coUapse of the left lung by bronchial ligation 
Note collapse of lung and deviation 
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Fjg 4 a Dor 590 Roentgenogram of chest 4 months following collapse of left 
lower lot>e by bronchia! ligation b Roentgenogram of «pecimen of Dng 590 Note 
collapse of left lower lobe of 4 months duration c Photograph of specimen of Figure 
4 b d Photomicrograph of collapsed left lower lobe Note complete atelectasis 


a method of closing the bronchi from within 
by the silver nitrate technique (\\ i. k 1) 
This method so successful in the treatment of 
experimental lung tuberculosis has not yet 
reached the stage of clinical application in that 
disease It seemed that the bronchial secretions 
washing out the silver nitrate were the cause 
of the incomplete bronchial occlusion in the 
human cases in which it was used ^.n at 
tempt was made to obviate this bv keeping 
the silver nitrate confined to the desired loca 
tions bv means of the following method The 
pnmarv bronchus of one or two lobes was 
doubly ligated with linen and i 20 to i 10 
cubic centimeter of a 10 to 35 per cent solu 


tjon of silver nitrate was injected into the 
bron chus between the two ligatures just befow 
or after the distal ligature was applied m 
order to test the cSicacv ol this procedure b» 
fore applying it to the treatment of tubercu 
lous cavities of the lung an attempt was made 
in healthy animals It was hoped to obtain 
changes in the anatomy and physiology of 
this ligated lobe 1 c production of atelectasis 
and interruption of its essential normal tunc 
tion the ga» exchange Furthermore it )» well 
known that if air is no longer present in the 
alveoli the functional circulation earned out 
by the pulmonary artery becomes unnecc« 
sarv and the irrigation 01 the atelectatic lobe 
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is accomplished, chiefly by the nutritional ar- creased in frequency The postoperative symp- 
tery (the bronchial artery) The ligated lobe toms were observed. Frequent fluoroscopic 
is put at complete rest,— perhaps more com- and x-ray examinations were made , and no 
plete than by any other known method of col- exudate was demonstrable Atelectasis devel- 
lapse, and in a state which is considered ideal oped and the mediastinum and diaphragm 
for the healing of tuberculosis of the lung were displaced toward the collapsed lobes es- 

Technical details Ether was administered pecially when the whole . lung had been col- 
by the intratracheal insufflation method at a lapsed (Fig 3, b) The displacement of these 
pressure of from 20 to 35 millimeters of mer- structures was much less if only one lobe had 
cury The chest was opened through an inci- been obstructed (Fig 4, a) Bronchoscopic 
sion in the fifth intercostal space The lung examinations.were made and bronchial occlu- 
was reflected anteriorly and the primary or sion verified in all but 3 cases In x dog the 
the stem bronchus was isolated from the sur- ligature cut through the bronchial wall and 
rounding tissues A double ligature of lmen was observed at bronchoscopy, 
was passed about the bronchus, care being Results Of the 12 dogs used, 4 died. In 3 
taken to avoid including the bronchial artery the cause of death was independent of the 
and the bronchial nerves in the ligatures The bronchial ligation (1 died of opening of the 
central ligature was tied, and before the distal chest 11 days after operation, 1 died of pneu- 
ligature was approximated 1/20 to 1/10 of a monia of the opposite lung 4 days after opera- 
cubic centimeter of a 10 to 35 per cent solution tion, 1 died of a pre-existing infection of one 
of silver nitrate was injected into the bronchus of the two lobes ligated (the other lobe was 
between the two ligatures (Fig 3, a). After atelectatic at postmortem, 9 days after opera- 
having lost an animal due to the necrosing tion) , the fourth dog died 3 days after opera- 
action of 35 per cent silver nitrate upon the tion due to necrosing action of the silver m- 
lung structure, the injection of the silver ni- trate (35 per cent) which spread into the lung 
trate was postponed until after both ligatures parenchyma Eight dogs survived The irr.- 

had been tied Thus the solution could not mediate effects of the operation were not 

spread distally nor centrally to the ligature severe The dogs were active and ate with a 
In some cases the insufflation was interrupted relish In some animals, dyspnea was ob- 
for a few seconds to allow collapse of the lung, served especially when a complete lung was 

and after its collapse the ligature was firmly occluded Three of these reopened later, one 

tied The insufflation was again started, and of which had been ligated about the left pii- 
the total occlusion of the bronchus tested by mary bronchus The others remained closed 
attempts to distend the lung The chest was (The bronchi remained closed m 3 of the 4 
then closed with pencostal sutures, some- dogs which died from other causes ) 
times the other lung being strongly distended Autopsy findings The space left by the col- 
with air before the last suture was tied, and lapse of the lobe was obliterated, various fac- 
normal respiration re-established by removing tors taking part, the remaining lobes became 
the insufflation tube from the trachea This distended, the mediastinum was displaced to- 
operation required only a few minutes for its ward the collapsed lung, and the diaphragm 
performance, and was carried out in each case on that side became somewhat elevated The 
without mishap Even when the right or left lobe operated upon appeared shrunken to one- 
primary bronchus was ligated the operation fifth to one-eighth of its normal size It was 
was well tolerated It was interesting to ob- bluish-red in color and of the consistency of 
serve that the acute occlusion of a completely liver (Fig. 4, b and c) The ligature was found 
normal functioning lung (1 e one-half of the intact in all but 1 case On sectioning with a 
respiratory system) could be so well endured knife, the cut surface bled but was of increased 
This confirmed the recent clinical observation density Bronchi and bronchioles were pres- 
in pneumonectomy for carcinoma of the lung ent on the cut surface but other lung struc- 
At the moment of the ligation the heart beat tures were obliterated Microscopic examina- 
became slower but the respiratory rate in- tion revealed the alveoli completely void of air 
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or exudate Thus ligation of a primary bron 
thus produced complete atelectasis of its cor 
responding pulmonary lobe In the only am- 
mal m which the bronchus reopened, a picture 
of bronchiectasis was found Probably the 
pre existing infection was the cause of its rc 
opening 

Protocols Dog Ao 590 Under ether mtmtachtal 
anesthesia and posiUve pressure, the leit chest was 
opened through the fifth intercostal space The pul 
manary ligament was cut The lung was reflected 
anteriorly The left inferior bronchus was ligated 
after being carefully freed from the surrounding ves 
sels The bronchus w as doubly hgated with silL and 
o 2 cubic centimeter of a solution of 35 per cent sil 
ver nitrate was injected between the ligatures The 
chest was do'ed 

Postopcratne course The day after the operation 
the animal was up and ate well At the end of the 
week it appeared entirely well May 16 1937 fluoro 
scopic and radioscopic examinations were made 
and atelectasis o! the left lower lobe was ob'erved 
The heart had been displaced to the left and the dia 
pbragm was somewhat elevated 

June ti 1937 bronchoscopy revealed the left 
lower bronchus dosed June 20, 1937 fluoroscopy 
revealed no exudate left lower lobe atelectatic 
September 10 1931 fluoroscopy and % ray exaroma 
tions of the chest were made The animal w as sacci 
ficed by electrocution At autopsy no fluid was pres 
ent in the chest The left lower lobe bronchus was 
occluded and the lobe was atelectatic The rest of 
the lung was normal 

EVALUATION OF STUD* 

Collapse of a lung lobe by means of a fascial 
transplant was accomplished more easily b\ 
allowing spontaneous relaxation of the lobe by 
a short interruption of intratracheal positive 
pressure Excessive compression of a lung 
lobe with fascia appears to be dangerous If 
the amount of fascia is insufficient, the process 
should be limited to partial enclosure of the 
selected lobe The best results w ere obtained 
with a large piece of fascia which enabled us 
to maintain the lung in a position of spontane 
ous relaxation, thus avoiding dangerous com 
pression The operation was well tolerated, 
the free transplant alw ay s took, and there w as 
no pleural exudate In two dogs sacrificed 3 
months after the operation, pleural adhesions 
fixed the atelectatic lobe to the chest wall 
The^-e adbes o*is, however, did not interfere 
with centripetal retraction of the enclosed 
lobe which was completely atelectatic Ex 


animation of the specimens showed that the e 
was no obstruction of the primary bronchi 
Thus the mechanism of production of this 
form of collapse is different from that of the 
other method, 1 e , bronchial ligation As a rule 
there was no displacement of the mediastinum 
but whenever it occurred it was not pro- 
nounced The bronchial ligation was techiu 
cally the easier operation 
Four dajs after the operation w as the short 
est period after which a hgated lobe was « 
ammed and the lung appeared already atelec 
tatic at that time How ever, the hgated lobe 
continued to decrease in size and increase ta 
consistency when more time had elapsed fol 
lowing ligation The bronchial lumen was 
completely occluded at the point of ligation 
The bronchi immediately distal to the ligation 
appeared somewhat dilated and filled with 
mucus Microscopic examination revealed the 
peripheral bronchi compressed, the lumen be 
ing much reduced in sue The alveoli were air 
less and a passive congestion of the tissues 
existed The displacement of the surrounding 
structures (mediastinum, diaphragm, etc ) wa< 
very much le a s pronounced when onl) one 
lobe was occluded than when the whole lung 
was ligated It is well to remember in Uu 
connection that the mediastinum of the dog is 
verv movable, especially much more than tbt 
same structure in the human After careful 
studies it is today well known that the tunc 
tional compensation of the remaining tissue ft 
sufficient even in the case of abalation 0‘ an 
entire lung 

The results of collapse therapy m pulmo 
nary tuberculosis are not always those desir 
able In 1128 cases studied by Ulna, only *3 
per cent of ten year cures were obtained Con 
sequently the trial ot new methods is juslifi 
able 

Theoretically, fasual collapse should have 
some advantages over a pneumothorax, l e 1 * 
more complete continuous rest of the diseased 
part, a true selective collapse limited to th c 
tuberculous lobe, no reactivation of the pmc 
css after re expansion of the iung a shorter 
period of treatment (social problem) 
probably like the other methods of constant 
collapse (thoracoplasty) more permanent 
cures 
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Thoracoplasty does not completely relax the 
lung since the intrapleural pressure remains 
negative. Also its compression is exerted 
mainly in one direction, i e., from the side 
There is the danger of mediastinal displace- 
ment and the compression of the heart and its 
great vessels, and finally thoracoplasty is a 
traumatizing and deforming operation 
The fascial collapse maintains complete re- 
laxation of the lobe and produces a centripetal 
collapse in all directions of the affected lobe. 
The compression is independent of the medias- 
tinal instability, the procedure is not trau- 
matic, and does not alter the form of the chest. 
In cases of so called hanging cavities or in 
which the thoracoplasty fails to produce com- 
plete collapse of the cavity a clinical trial of 
fascial collapse is justifiable 

SUMMARY 

Two methods of producing collapse of the 
lung have been described. One consisted of 
surrounding a lung lobe with an envelop of 
living fascial transplant. The other entailed 
the double ligation of a primary bronchus, 
avoiding the bronchial arteries, and the injec- 
tion of a solution of silver nitrate between the 


ligatures. Massive atelectasis of the lung tis- 
sue was obtained with both methods but, in 
the case of the fascial transplant, the bronchial 
passage was maintained intact. The proce- 
dures were not complicated by the develop- 
ment of a pleural exudate. A clinical trial of 
the fascial type of collapse is justifiable in 
cases of hanging cavities or in uncollapsed 
cavities following thoracoplasty. 
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THE PHISIOLOGV OF THE UTERINE MUSCULATURE 
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O UR knowledge of the physiology of 
j muscle has advanced considerably 
Since the time that the phenomena 
of contraction, retraction, and po 
Jftrity as manifested by the uterus were dis 
cussed by Dubois and Pajot, Duncan, Gala 
bin, Horroch, and Cazeaux In this paper we 
desire to analyze the different types of activ- 
Uy of the uterine musculature, m the light of 
modern physiologic concepts and terminology 
Such a consideration delineates certain prob 
lems bearing on the interpretation of certain 
abnormal states of uterine motor activity 
During the course of our study of the com 
parative physiology' of the uterus (35), we 
have become more and more conscious of the 
need of terms with which to describe accu 
rately the physiologic changes manifested by 
the muscle fibers of different portions of the 
uterus acting simultaneously The term “re 
traction, ' although it is descriptive of what 
occurs in the upper uterine segment as a whole 
in labor, is not descriptive of the change occur 
ring in the individual muscle fibers In the 
lower uterine segment relaxation of the mus 
cle fibers occurs m a gradual step like manner 
They are not completely relaxed because they 
are able to resist stretch in an active manner 
It is stated generally that the lowci uterine 
segment is stretched and thinned, but this 
does not describe the change in the individual 
muscle fibers The change that occurs m the 
lower uterine segment as a whole might be re 
ferred to as “receptive relaxation ' or “pos> 
tural relaxation ' termS that have been used 
to describe, for example, the relaxation that 
occurs in the fundus of the stomach and other 
parts of the gastro intestinal tract when ma 
tenal enters Such terms are descriptive of 
the process as a whole but do not tell us that 
the muscle fibers have elongated and become 
relatively fixed at an increased length under 
which condition they manifest the same ten 
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sion, or as some would say, the same “tone ’ 
Theterm“tone’ hasbeengivensomanv conno 
tations that it has become necessary to qualify 
it, and many students of muscle physiology at 
the present time avoid the use of the term be 
came of the confusion it engenders 
In our previous papers on the comparative 
physiology of the uterus, ne have attempted 
to avoid the use of the term “tone' in so far 
as possible Because of the lack of an adequate 
descriptive physiologic term, with which to 
describe the change of the muscle fibers of the 
upper uterine segment m labor which results 
in the phenomenon of “retraction,” we have 
referred to it as an isometric contraction which 
is inexact and which, if adhered to, would give 
a new connotation to the term For these itt 
sons, we believe that it is timely to discus* 
the subject of the physiology of the uterine 
musculature and to seek more adequate ana 
exact descriptive terms of the changes mam 
feated 

The uterus from the beginning of pregnancy 
undergoes definite physiologic changes which 
on the biologic principles of adaptation are 
directed toward the expulsion of the product* 
of conception at term In the non pregnant 
uterus, Aschoff s anatomic division is useful 
in its application to the physiologic changes 
that occur m pregnancy He holds that m the 
non pregnant uterus, a narrow portion, the 
isthmus uteri, usually separates tbe uterine 
cavity from the cervical canal He proposed 
to caff tbe upper opening of the isthmus uten 
tbe anatomic os internum, and the lower open 
ing the histologic or the true os internum, 
the intervening structure becoming the lower 
uterine segment during pregnancy and paiM 
ntion The anatomic os internum non™ 
therefore, correspond to the retraction nng 0 
Barbour and Lusk, contraction ring of Sthioe 
der, or what we prefer to call the ‘ lurdai 
ring or the physiologic retraction ring, 
biologic grounds (351 The portion of 
uterus above this phys ologtc retraction nng 
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is referred to as the upper uterine segment 
during pregnancy and parturition 

The first response of the uterus after the 
nidation of the fertilized ovum is hypertrophy, 
and some hyperplasia of its muscular fibers 
This brings about an enlargement of the uterus 
which is greater than the demand of the grow- 
ing ovum in the first trimester of pregnancy 
This hypertrophy is due to humoral factors 
From the fourth month of pregnancy to term, 
the products of conception are in contact with 
the walls of the uterine cavity (24), so that the 
enlargement of the uterus may be brought 
about either mechanically by the growing 
fetus (13, 2i, 22, 27, 39, 41), or chemically by 
humoral factors (6, 7, 10, 37), or a combina- 
tion of both (12, 13, 26, 28). The hypertrophy 
of the uterine musculature involves obviously 
the musculature of the entire uterus These 
structural changes in the uterus are associated 
with certain definite adaptive readjustments 
which manifest themselves prior to, and dur- 
ing parturition. This consists in the develop- 
ment of the two physiologically different seg- 
ments These segments have been designated 
as the upper and the lower uterine segments 
during the formative periods of the uterus in 
pregnancy and during parturition The divi- 
sion of the uterus into an upper and lower 
uterine segment is an essential process for par- 
turition because one observes an “anatomic” 
and functional difference between these parts 
of the uterus during the different stages of 
labor The functional differentiation can be 
demonstrated by a comparative study of par- 
turition in the dog, rabbit, and sheep (34), and 
in the monkey (19) , and is generally recognized 
among obstetricians This functional differ- 
entiation of the uterus in all species is depend- 
ent upon the physiologic properties of the 
muscular fibers of the upper and lower uterine 
segments 

The usual obstetric terms used to describe 
the muscular activity of the uterus are as fol- 
lows The upper uterine segment is the active 
segment, and its muscular changes during par- 
turition consist of contraction and retraction 
or thickening, or “ capping ” The lower uter- 
ine segment is the so-called passive segment, 
and its muscular changes during parturition 
consist of relaxation, stretching, or thinning 
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At this point, it is necessary to describe cer- 
tain phenomena characteristic of muscle ac- 
tivity. First, it must be remembered that the 
processes of contraction and relaxation are not 
instantaneous, but occur gradually Second, 
when the contracting muscle is permitted to 
shorten and raise a weight, the contraction is 
said to be isotonic, because the tension on the 
muscle remains constant during the process of 
contraction and relaxation Third, when a 
muscle is acting on a weight which it cannot 
move, the muscle does not shorten appreci- 
ably The tension exerted by the muscle in- 
creases to a maximum and then declines. Such 
a contraction is said to be isometric Fourth, 
a contraction may be isometric for a portion of 
its period and isotonic during the remainder, 
or vice versa Fifth, when a contraction oc- 
curs against a gradually increasing resistance, 
but still moves an object, the contraction is 
said to be auxoionic For example, the ven- 
tricles of the heart contract isomctrically until 
the aortic valves open, and then contract auxo- 
tomcally until the systolic height is reached 
In general, the length of the isometric period 
depends on the aortic pressure The contrac- 
tions of the uterine musculature in labor are 
obviously chiefly isometric and auxotonic in 
type Sixth, tone, or tonus, is a term that has 
been used since the time of Galen and has 
numerous connotations Some physiologists 
think the term should be discarded, particu- 
larly when considering cardiac and skeletal 
muscle Tone, as applied to smooth muscle, is 
generally defined as a state of sustained con- 
traction (due to persistent excitation) which 
varies in duration and degree, and, though 
modified by, is usually maintained independ- 
ent of, extrinsic nerve centers The degree of 
tone is determined by the resistance to exten- 
sion If tone becomes very marked and per- 
sistent and produces abnormal tension or pres- 
sure effects, it is referred to as spasm The 
terms hypertonus, tetany, and spasm imply 
not only a sustained shortening of smooth 
muscle but also increased tension or rise in 
pressure within a hollow viscus, or that por- 
tion of the viscus affected But the smooth mus- 
cle of a hollow organ may shorten and manifest 
sustained shortening without an increase in lu- 
minal pressure, provided there is a proportional 
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decrease ttt the volume of its contents It is well 
known that the stomach, intestines colon, 
urinary bladder, and uterus may adjust their 
musculature so that widely different volumes 
are accommodated without a change in pres 
sure Thus we must either dismiss the ronno 
tation of “tension" from our idea of tonus, or 
avoid using the term in speaking of such rcac 
tions in viscera This type of tone has been 
called “postural tone ’ The sustained short- 
ening of muscle fibers which 1 cads to a postural 
change has been called a postural con'racl on 
(Sherrington), and a sustained lengthening has 
been referred to as postural relaxation The 
term post iral tone as applied to the uterus 1 
useful in that the shape, contour, and posture 
of the uterus depends primarily on the ana- 
tomic arrangement and the relative fixation of 
length (metrostasis) of its muscle fibers The 
term "postural tone’ is also useful in explain 
ing the fact that in labor and after the third 
stage of labor the uterus tends to assume its 
original flattened form The concept is also 
useful in appreciating how in the presence of 
normal anatomic development but in the ah 
sence of a normally functioning co ordinatmg 
mechanism, changes vn contour or shape may 
result from an imbalance or a disturbance of 
the postural adjustment of the muscle fibers 
in different parts of the uterus But the terms 
“postural contraction' and ‘postural relax 1 
tion” do not adequately describe in the case 
of the uterus in labor, the change that occurs 
in the muscle fibers during the process of thick 
ening of the upper uterine segment and the 
dilation and effacement of the cervix Neither 
do these terms describe the changes that the 
muscle fibers undergo in the process of produc 
ing the changes in shape or posture of the 
uterus m labor These changes in the indmd 
ual muscle fibers are changes in length which 
become relatwly fixed Whether tvxed at an 
increased length or decreased length the ten 
sion is approximately the same 
“Metrostasis ’ is a term that may be used 
to designate a relative hxation of length with 
out a change in tension The term does not 
designate the direction of the change in length 
To denote a fixation of length without a change 
in tension and at the same time denote the 
direction of the changes in length, two terras 


are necessary We suggest and shall use the 
term "brachystatic contraction" (btachvsta 
sis, meaning a relative fixation at shorter 
length) to denote the process in which the 
muscle after contracting does not relax to its 
original length and becomes relatively hxed 
at a shorter length and in which state it mam 
fests the same tension The term “metvstatic 
contraction ’’ will be used to denote the proc 
ess in which the musde relaxes or elongates 
and becomes relatively fixed at an increased 
length and m which state it manifests th* 
same tension Thus, when the urinary btad 
der, which we shall say contains 400 cubic cen 
timeters of urine at a pressure of 10 centime 
ters of water, expels a portion of the unne, ne 
shall say 200 cubic centimeters, and then the 
flow is cut off before evacuation is comp 1 'e, 
and after a short time the mus.de adjusts ttte'f 
to the new volume so that the pressure is asan 
about 10 centimeters of water pressure, we 
may say that the bladder musde has under 
gone a metrostatic adjustment, or denoting 
the direction of change^ in length in this case 
a brachy,tatic adjustment During the first 
and second stage of labor, the upper uteme 
segment normally becomes thicker due to a 
sustained shortening or brachj starts of th 
muscle fibers A successn e increase m brschy 
stasis results, leading to the phenomenon of 
“retraction ’’ Conversely, the lower uteme 
segment becomes somew hat thinner due to a 
gradual increase in length or mec> stasis of »'s 
mu-cle fibers In other words the rousJ' 
fibers of the upper uterine segment mamlest 
hrachy static contraction, and of the cervix 
and the lower uterine segment, imcystatic re 
luxation the mtra utenne pressure remaining 
approximately the same during the interval 
between the easily detected “utenne coitrac 
tions’ or “utenne pains The term “retrai 
tion describes what occurs 10. the upper uter 
me segm°nt as a whole and is a useful term 
But the term ‘retractile tone’ isnotdescnp 
tive of the change occurnng in the individual 
musde fiber 

To state that the retraction of the uppvr 
uterine segment t» due to brachy static short 
emng or contraction of its muscle nber> is a 
more exact and descriptive statement Bra 
chystasis as mantles ted by the smooth muscle 
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of most hollow viscera is more or less tempo- 
rary. In the uterus, however, it is normally 
relatively permanent, in that after birth of 
the products of conception, the uterus remains 
in a brachystatic state (or a “ retracted state ”) 
All muscle fibers in a portion of the uterus 
or in different layers may not manifest the 
same degree of brachystasis For example, in 
the dog after the lowermost ampulla has been 
evacuated, the brachystasis of the longitudinal 
muscle fibers persists, but the circular fibers 
manifest mecystasis so that the next fetus may 
descend through the evacuated ampulla 
Another fact of muscle physiology, which is 
applicable to the smooth muscle of the uterus 
as observed obstetrically, is that the power of 
developing tension is lost as the result of short- 
ening (Starling’s law of the heart - the energy 
of contraction is a function of the length of the 
muscle fibers ) (38) For example, when the 
fetal head becomes arrested m the pelvis and 
the contractions of the uterus continue so that 
the retraction or brachystasis of the upper 
uterine segment becomes very marked, the 
contractions of the upper uterine segment pro- 
duce less tension than they were capable of, 
producing before they had undergone such 
marked shortening Another generalization of 
muscle physiology is the smaller the shorten- 
ing permitted, the greater the tension devel- 
oped and the longer the duration of the re- 
sponse We do not know whether this is appli- 
cable to the uterus or not, but it probably is. 

The phenomenon of smooth muscle, which 
permits a relative fixation at different lengths 
and in which state it may still contract and 
relax has been compared to a ratchet mecha- 
nism. The mechanism by which a sustained 
relatively fixed increase or decrease in length 
of the muscle fiber is maintained is not known 
It is known, however, that this state of sus- 
tained fixation of length does not lead to an 
appreciable increase m the expenditure of en- 
ergy, or in metabolism, and is relatively inde- 
fatigable Oxygen is necessary to maintain the 
brachystasis of smooth muscle, but the oxygen 
consumption during brachystasis is less than 
during the relaxed state (Evans, 38). This fact 
has suggested the idea that this economic phe- 
nomenon may be due to a change in the physi- 
cal state of the muscle plasm, it being supposed 


OF THE UTERINE MUSCULATURE 191 

that some part or all of the muscle plasm be- 
comes less fluid or more gelatinous. The con- 
sideration of these statements obviously has 
an important bearing on the problem of so 
called uterine exhaustion and inertia. 

Summarizing, it is known that smooth mus- 
cle, besides contracting isotomcally, isometri- 
cally, and auxotonically, is able through the 
phenomenon of metrostasis, or of brachystasis 
and of mecystasis, to maintain itself economi- 
cally at different lengths while exerting the 
same tension. It is through the manifestation 
of brachystasis and mecystasis by the smooth 
muscle of a hollow viscus that the viscus may 
adapt itself to different contents and manifest 
differences in form or posture without changes 
in intravisceral tension. In the case of the 
uterus, the upper uterine segment thickens by 
contracting brachystatically and the lower 
uterine segment thins and the cervix dilates 
by relaxing mecystatically in a co-ordinated 
manner to bring about the physiological pur- 
pose of uterine contractions, namely, the ex- 
pulsion of the products of conception from the 
uterus 

The object of the remainder of this paper is 
to apply these terms, or concepts, to the mus- 
cular changes which occur in the uterus prior 
to, during, and after, labor 

General remarks Because of hydrostatic 
principles, it is unlikely that a true isotonic 
contraction ever occurs in the uterus, espe- 
cially as long as the “bag of waters” is intact, 
because it is difficult to imagine a contraction 
occurring without an increase in tension in the 
uterine cavity While the head or body is be- 
ing born, it is possible for an isotonic contrac- 
tion to occur for a brief period during the final 
contraction leading to the birth of these parts 
For example, as the trunk is being born there 
is a brief period during which the rate of short- 
ening of the uterine muscle follows the rate of 
descent of the trunk so that the tension exerted 
remains the same 

BRAXrON-niCKS INTERMIT 1 EN T UTERINE 
CONTRACTIONS 

Graphic records of the intermittent uterine 
contractions during pregnancy (36th week) 
have been made by Bourne and Bell in one 
patient. The contractions were quite similar 
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to those observed (tang the eaih stage ot Sufficient study has not been made to ttanut 
labor During a Bratton Hicks contraction, an absolute statement on this point Thisdors 
the contraction occurs against a gradually in not mean that the state of brachystasis or 
creasing intra utenne pressure until a plateau mecy stasis cannot be rev ersed Such reversal 
is reached when the contraction for a brief occurs in the stomach, intestine, and urinatj 
period continues without a change in pressure bladder ) The function of the contractions 
and length and then relaxation results They during the first stage is to efface and dilate the 
may be compared to the rhythmic contractions cervix None or but little descent of the pre 
of the distended urinary bladder They are senting part occurs Descent is a feiture of 
chiefly isometric m character in the sense that the second stage 

nothing is moved, no phv sical work is per Second stage oj labor Mecystatic relaxation 
formed, and that only the tension exerted by of the lower utenne segment and cervix do» not 
the muscle on the contents is increased occur during the second stage because dilation 

During lafor first stage With the onset of the cervix has been completed Thus after 
of labor, the muscle fibers of the upper uterine the end of the first stage the utcru 3 manifests 
segment contract auxotomcaffy until such re onb, contraction and brachy stasis The at 
sistance is met that appreciable shortening of tachments of the uterovaginal canal havebten 
the fibers does not occur Then the contrac pulled taut and are kept taut by the brack) 
tlon becomes isometric, nothing is moved stasis of the upper utenne segment farther 
Then relaxation occurs, but the musefe fibers the intra utenne pressure between the cob 
do not return to their original length, or in tractions is somewhat higher than dunng the 
other words, the musdt fibers manifest brachv first stage This means that some “incora 
stasis (As in true hunger pains, the pain of ptetc tetany ” or spasm is present This ma> 
vigorous uterine contractions is experienced be a nonnil or an abnormal phenomenon, 
after the contraction is well under way and sihee it is shown in the records of Schatz, but 
may persist for a short time after relaxation, not in those of Bourne and Bum until they 
or the return to the original intra utenne pres ga\ e pituitrin (Here again w e have an anal 
sure) rhe records of Schata Bourne and ogy to hunger contractions in the stomach As 
Burn, and Moir show that after relaxation has a hunger period progresses, the intragastnc 
occurred the intra uterine pressure returns to tension manifested between the mdirdual bun 
Us original level Since a<, the contractions ge r contractions is increased until final!) the 
continue it is known that the upper utenne hunger period is usually ended b> a brief period 
segment thickens and the cervix is effaced and of gastric tetany or spasm ) Before one may 
since the intra uterine pressure between con- state definitely that the incomplete tetanus ol 
tractionsreturnsto“normal the brachv static the uterus shown by Schatz tracings is a ror 
contraction of the upper utenne segment bears mal phenomenon, more records than those 
a reciprocal relationship to the mecystatic re available will be required 
laxation of the cervix and the lower utenne Dunng the second stage of labor thebrachy 

segment That is, dunng the first stage, the static contraction of the upper uteri "ic seg 
upper utenne segment retracts ' only to the m»»nt become:, more and more marked as the 
extent that the cervix and loner utenne seg fetus descends (In the stomach, brachystatic 
ment ‘‘gives’’ or relaxes (One must recall at contraction ol the muscle of the fundus cl 
this point that a mecystaticallv relaxed muscle comes progressively greater as the fundus emp 
still manifests “ tone,’ still resists stretch, and ties') With the cervix full) dilated, ie\er 

that it may contract on stimulation It has action of the lower muscular pole of the uteius 

onl) increased in length in a ratchet hie man working against the head is gone and tne 
ner A muscle in a mecystatic or brachystatic ‘ pull" of the utenne contraction is now ex 
state may be stretched mechanically as may erted primarily on the attachments of tne 
occur m the “version procedure ’for example vaginal canal ObviousU, after effacemnu 
but if stretched suddenly, injury results Some and dilatation are complete mecystatic relax 
would say that injury should always result ati 0 n of the lower utenne segment should ana 
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does not normally occur, the muscle fibers 
should not elongate, but should hold station- 
ary until the upper uterine segment expels the 
fetus from its lumen Then the lower uterine 
segment should contract to a certain extent to 
expel the hind parts of the fetus, which actu- 
ally occurs, according to direct observation in 
the dog, rabbit, and monkey 
Obstetrically, in the second stage of labor, 
the following sequence of events is observed: 
the contraction is observed to start; after a 
few seconds, the head begins to descend , then 
the descent practically ceases, though the con- 
traction persists, as the contraction disap- 
pears, the head rises slightly This may be 
interpreted to mean that the uterus first con- 
tracts isometrically (the head does not de- 
scend) , and after a certain tension is reached, 
the head begins to descend, so that the con- 
traction is now auxotomc (head descends 
against increasing resistance), then, the ten- 
sion becomes insufficient to overcome appre- 
ciably the resistance and the contraction is 
isometric, then, the uterus relaxes and the 
head ascends slightly, but the head does not 
return to its original position because brachy- 
stasis occurs in the upper uterine segment 
The apparent temporary uterine arrest which 
follows the birth of the head for a brief period, 
probably indicates that several contractions of 
the uterus must occur, or some time must 
elapse, to permit sufficient brachystatic con- 
traction to result to bring the uterine muscu- 
lature firmly against the hind parts, and again 
to pull taut the uterovaginal attachments 
That this is in part true is indicated by the fact 
that, after the birth of the head, the cervix 
becomes smaller, contracting about the neck, 
and then dilates again about the shoulders as 
the evident contractions start Or, the apparent 
inertia may be due to what physiologists (17) 
cill an “incomplete tetanus,” slow relaxation, 
or a “contraction remainder” According to 
our observations (34, 35) on the dog both fac- 
tors are concerned and a true inertia does not 
exist at this time This temporary apparent 
“inertia” is probably analogous to the usually 
more prolonged “inertia” that follows the sec- 
ond stage 

Ihe erection, or anterior movement, that 
the uterus undergoes during each contraction 


is due to the fact that associated with the for- 
mation of the lower uterine segment and the 
effacement and dilatation of the cervix, the 
structuresof the posterior vaginal canal “give” 
more The manifestation of this phenomenon 
is primarily dependent on the greater relative 
fixation of the anterior lip than the posterior 
lip of the cervix It is not reasonable to be- 
lieve, irt view of the obstetrical facts, that the 
anterior uterine muscle is stronger than the 
posterior (33) 

As dilatation of the cervix is the important 
criterion of the efficiency of the uterus in the 
first stage, the descent of the head is obviously 
the important criterion of the expulsive effi- 
ciency of the uterus during the second stage 
The amount of descent with each uterine con- 
traction is the resultant of the expulsive effi- 
ciency of the contraction and the resistance 
offered by the structures of the birth canal 
(vagina and pelvic diaphragm), because oppos- 
ing forces are concerned The upper uterine 
segment as a co-ordinated unit must contract 
first auxotonically and then isometrically in 
order to dilate the birth canal. If the isomet- 
ric. or plateau, period of the contraction is of 
short duration, the dilating efficiency of the 
contraction is reduced After the contraction, 
brachystasis of the fibers of the upper uterine 
segment, as a unit, must result to conserve the 
advantage gained Without brachystasis sus- 
tained descent is impossible If brachystasis is 
not normal, descent will occur slowly, because 
the efficiency of the subsequent contraction is 
reduced In the instance that the fetal head 
meets with unalterable resistance due to pelvic 
disproportion, for example, and the upper uter- 
ine segment manifests normal contractions and 
brachystasis, the lower uterine segment hav- 
ing “less musculature” becomes excessively 
thinned and the upper uterine segment exces- 
sively “capped” or retracted And, the nor- 
mal physiologic retraction ring (contraction 
ring of Schroeder or retraction ring of Barbour 
and Lusk) found at the junction of the upper 
and lower uterine segment will be converted 
into a pathologic retraction ring (Bandl’s ring) 
Third stage of labor. After the delivery of 
the child, the upper uterine segment usually 
undergoes, both longitudinally and circularly, 
a marked “tetanic contraction” plus brachy- 
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static contraction, which must inevitably re- 
sult in a separation ol the placenta, ot the 
greater part of it, if not all, and m the forma 
tion of the retroplacental hematoma Several 
contractions may be required, however, to 
bring about the degree of brachystash, (retrac- 
tion) necessary to separate the placenta and 
membranes completely and to close the mater 
nal sinuses The low er uterine segment which 
bad contracted isotomcally or auxotomcally 
as the breech was expelled, relaxes to receive 
the placenta 

A period is sometimes obser\ ed between the 
birth of the child «id the separation of the 
placenta during which the uterus is firm and 
does not contract and relax and appears to be 
m a fixed state m regard to motility Or, after 
the placenta has been separated from the 
upper uterine segment and is present m the 
lower, tV same phenomenon may be ob 
served in the upper uterine segment Such 
sustained contractions when they occur in 
other hollow viscera are referred to as spasm 
or "incomplete tetanus ’ preferably the lat 
ter The intact uterus of the dog monkey, and 
man (19') manifest the same phenomenon tem 
poranly (2 to 10 nunutes) after a dose of pitui 
tnn following which the uterus again contracts 
auxotomcallv, gradually relaxing after each 
contraction until the original intra uterine 
pressure is readied By analogy with the 
stomach in hunger m which a vigomus hun 
ger period is completed by the evidence of 
spasm or tetany (also the irritable urinary 
bladder), one should regard this phenomenon 
as due to a temporary spasm or incomplete 
tetanus ” 

After this pmod of incomplete tetanus, 
the upper uterine segment relaxes and its cav 
itv is filled with blood After a period of mer 
tia, or rest which varies considerably m length 
normally au to tome contractions appear which 
expel the pheenta and blood, and the uterus 
becomes temporarily a pelvic organ Later 
the uterus relaxes and becomes an abdominal 
organ the fundus rising to the level of the 
umbilicus 

In the dog brachy stasis i> evidenced more 
markedly by the longitudinal than the circular 
muscle and it is certain that the separation of 
the placenta is caused, and bleeding from the 


placental site is controlled, to a much greater 
extent by btachvsta^s of the longitu&rol Ban 
of the circular muscle fibers In the monkey, 
brachystasis is as marked in the lower asm the 
upper uterine segment and all the muscle 
fibers appear to be concerned in the separation 
of the placenta and the control of bleeding 
from the placental site In a cesarean seet»'s, 
as soon as the child is delivered, the whoie 
uterus contracts as may be seen and felt, but 
in a few minutes the lower uterine segment 
becomes quite flaccid in contrast to the upper 
utenne segment which remains firm for a 
longer but variable period The low er uterme 
segment manifests considerable braefn stasis 
as is shown bv the fact that it is thicker than 
it was prior to delivery The brachy stasis ol 
the lower uterine segment is not as marled, 
apparently, as that which occurs ta the epp# - 
uterine segment and is not as marked m the 
human under anesthesia as m the monkey 

Alter the birth of the placenta under norma! 
conditions the br<ichvsta«is or "retraction’ 
particularly of the upper uterine segment n 
practically maximal In spite of the high grade 
brachystasis it contracts and relaxes thy than 
cally This is not only true of the dog and 
monkey (19, 34) but also of the human (4) 
the graphic records obtained from the dog and 
monkey being quite identical to those obtained 
from the human postpartum uterus (8) These 
contractions art- auxotonu. in type rising fro© 
a pressure of zero or ‘ the baseline pressure 
which depehds on the amount of air or water 
in the balloon to a pressure which ma) iai> 
from 5 to 50 millimeters of mercury (human) 
depending on the animal studied 

DliCOSStON 

Irotn the foregoing review, it is evident 
that utenne muscle manifests primarily font 
different typesof activity dunngtabor, namely 1 
auxotonic and isometric contractions and 
brachystatic contraction and rtu.cy static r* 
laxation One type of activity is as important 
for parturition as any other The auxotonic and 
i^ometnc contractions are responsible for the 
production ol the force that expels the fetus 
downward But without brachy static con 
traction to take up the "slack," to hold the 
advantage gained, and to maintain the uterine 
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musculature in firm contact with the breach, 
much of the directed force of the auxotonic 
and isometric contractions would be lost. With- 
out mecystatic relaxation, i e , if after each 
uterine contraction, the musculature of the cer- 
vix did not normally relax or elongate to a 
greater extent than existed before the uterine 
contraction, excessive force would have to be 
applied by the upper uterine segment to pro- 
duce effacement and dilatation of the cervix; 
and further, if the musculature of the cervix 
and the lower uterine segment after relaxing 
or elongating, did not become relatively fixed 
at an increased length at which it exerted the 
same tension, the lower uterine segment and 
cervix would become more rapidly and exces- 
sively thinned and dilated by the contractions 
of the upper segment Or, in other words, the 
effacement and dilatation of the cervix uteri 
is not a mechanical stretching process pure 
and simple, like stretching so much rubber, 
but is a true physiologic phenomenon. 

In auxotonic and isometric contraction, 
physical work is performed and energy-pro- 
ducing substances are required Hence, this 
type of uterine activity is subject to fatigue 
or exhaustion Brachystasis is not only eco- 
nomical in that it conserves the force of the 
uterine contractions by causing them to be 
applied most advantageously but, also, in that 
it does not require an appreciable expenditure 
of energy for its maintenance and is relatively 
indefatigable. A consideration of these state- 
ments has an important bearing on the prob- 
lem of uterine exhaustion and inertia uteri and 
much progress is not to be expected in this field 
until more is known concerning the metabolism 
of uterine muscle 

It is entirely possible for smooth muscle to 
manifest auxotonic and isometric contractions 
without manifesting brachystatic contraction 
The^ obstetrician sees patients in whom the 
uterine contractions are fairly strong, but in 
whom no “capping” or thickening of the up- 
per uterine segment occurs One of the prob- 
lems in obstetrics is to find a drug or procedure 
that will stimulate the three types of activity 
manifested by the upper uterine segment in 
labor without at the same time interfering 
with the mecystatic relaxation of the lower 
uterine segment and cervix or causing localized 
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spasm. Pituitrin and ergot both augment the 
auxotonic and isometric contractions of the 
uterus, and may possibly promote brachy- 
stasis, for varying periods depending on the 
dosage and sensitivity of the uterus, but unfor- 
tunately, both of these drugs affect the lower 
uterine segment as much as the upper This 
statement, of course, is only relatively true 
because the upper uterine segment is more 
powerful. But one can never feel certain that 
“incomplete tetanus” or tetanus, localized or 
general, might not occur. A rational therapy 
for adynamic uterine inertia will not be avail- 
able until we learn more of the fundamental 
physiology of the uterine musculature. 

We do possess two agents which depress or 
inhibit uterine contractions, namely, ether and 
epinephrine The inhibiting action of epineph- 
rine on the uterus m situ of the dog and mon- 
key has been graphically demonstrated by 
Rudolph and Ivy (34) and by Ivy, Hartmann, 
and Koff (19), and of the human by the work 
of Bourne and Burn (4), and Rucker (31). 
Further studies on magnesium and calcium are 
needed (see Blair-Bell, Datnow and Jeffcoate, 
(2). But we believe that the problem of 
hypertonic uterine dyskinesia (ill motion) is not 
solved and awaits the acquisition of further 
knowledge pertaining to the fundamental 
physiology of the uterine musculature. 

On the basis of general physiologic consider- 
ations, the factors concerned in the cause of 
uterine dysfunction or uterine dyskinesia dur- 
ing labor may be analyzed as follows First , 
the extrinsic factors which operate (a) either 
through the nerves (nervous) leaving the 
lumbosacral region or (b) the blood (humoral). 
Among the nervous influences, fear and anx- 
iety may lead to a hyperkinetic cervix, or an 
increase in tension of the muscles of the pelvis, 
or produce an inco-ordination of the power and 
the harmonious sequence of the activity of the 
uterine musculature A direct example of a 
spino-uterine reflex is the mammo-u ferine, or 
“nipple” reflex Among the humoral influ- 
ences that must be thought of are: (a) a dis- 
turbance of the excitatory (hormone) and 
inhibitory (chalone) autacoids (self-remedial 
substances; internal secretions) that may be 
concerned in the initiation and progress 'of 
labor, as well as the normal development and 
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differentiation, or the quantitative and quail 
tative irritability of the gravid uterus (2 20 
25. 29. 30) > (b) changes in the composition of 
the blood which affect the irritability and con 
tractility of muscle, regardless of the type of 
muscle, and which occur in such conditions as 
physical exhaustion, infections or toxemias 
starvation, "shock,” and changes in functional 
mineral balances Second , the intrinsic factors, 
which involve (a) qualitative and quantitative 
disturbance of the muscle fibers due to local 
disease or abnormal differentiation of therous 
cle cells due to other factors than extrinsic fac- 
tors, and (b) disturbances of the intrinsic 
co-ordinating mechanism We hesitate to m 
dicate whether the uterine contractions ini 
tiated by rupturing the membranes, a bag, or 
pulling down a leg are due to an intrinsic ute r 
me reflex, or to a spinal reflex We are in clmed 
to the view on the basis of our animal expen 
ments and the discussions in the literature, 
that both an intrinsic and an extrinsic reflex 
mechanism are concerned 
The possible functional types of uterine mo 
tor dj sf unction, or uterine dyskinesia which 
may theoretically occur are suggested *n the 
following outline 

tfTERIME DYSMVESIA (ILL MOTIOV) 

I Hypokinetic utenne dyskinesia so called uter 
>ne inertia 

a Adynamic weak short contractions con 
tractions absent or y ery infrequent This is 
the ordinary type of 50 called uterine inertia 
b Vbrachystasis (a retraction defect) fail 
ure of the muscle fibers in the upper uterine 
segment to become relatively fixed at a 
shorter length after each contraction during 
the first two stages of labor and after the 
separation of the placenta To our know! 
edge this has never been absolutely demon 
strated lo occur theoretically it ma.y and 
probably does occur 
If fit perfcinette utenne d\ sLinesta 

a Tetanic tetany or spasm of the upper uterine 
segment or of the entire uterus 
b Amecy static failure of the muscle fibers of 
the lower utenne segment to relax and be 
come relatively fixed at an increased length 
This would produce the picture of a spastic 
or hyperkinetic lower utenne segment and 
ceryjt uteri 

c Constriction tings occur most likely at points 
which base sphincter like properties such 
as (a) cervix (b) funds! ring ot the physio- 


logic retraction ring (c) at the phylogenetic 
constriction rones (31) 

III Arrhythmia 

a Asynchrony of the pace maker of the (items 
b Unilateral inertia of the pace maker of the 
uterus 

c Sacculation — (focalized paresis) (that is stt 
due to organic defects) 
d Ectopic contractions (has not been reported) 
e Reversed polarity Webster Gilsbm sad 
Blacker 

The well recognized example of hypotoma 
or adynamic type of utenne djsfofresttuspn 
mary or secondary uterine inertia The con 
tractions are weak and irregular, of short 
duration, or absent, or very infrequent When 
they are weak and of short duration, the iso 
metric phase of contraction is absent, and 
brachj stasis is poor or absent Bourne and 
Bell, who made graphic records of the weak 
irregular contractions in a case of utenne in er 
tta, describe their records as folioas "It vrill 
be noted that the contractions are irregular to 
force and frequency, and they have pointed 
apices (absence of isometric phase) indicating 
a short, snappy effort, dunng which the utetus 
does not hold on to its work ” 

The failure of the muscle fibers of the upper 
utenne segment to manifest brachystasb- 
abrachyslasis— should be recognized as one 
type of utenne dyskinesia, because it is pos 
sible for a smooth muscle fiber to contract *na 
relax to its original length and not raawfed 
brachystasis Some additional factor or tyP* V 
stimulus, other than that required 10 produce eon 
traction must be present in order la prodm* 
brachystasis What this factor is tn the case of 
smooth muscle is not known (In the case of 
skeletal muscle, it appears to depend on the 
frequency of the nerve impulse originating in 
the anterior horn celisof the spinal cord—M) 
Whatever the factor that causes brachystasis 
may be it is known that it is absent dunng 
the Braxton Hicks intermittent utenne con 
tractions, except during the last month ot 
pregnancy when the formation of the lower 
uterine segment is evident (33) Hence dw 
tng labor this factor may be inhibited of to- 
tally suppressed and contractions may occur 
without progress being made, even w the 
presence of a dilated or a normally dilatable 
cervix 
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From the viewpoint of the comparative 
physiology of the uterus, one might predict 
that the parts of the uterus to be affected most 
commonly by circular spasm or hypertonus 
would be those regions in which the circular 
fibers have “sphincter-like” properties This, 
of course, is borne out clinically, because in 
the human, as the literature demonstrates, 
intra-uterine rings are found in different re- 
gions from the internal os to the fundus uteri 
Bumm’s frozen section of the third stage of 
labor (5) shows these rings to be present in the 
uterine cavity at different levels from the ex- 
ternal os to the fundus uteri Just as sphincter 
hypertonus or spasm leads to abnormal motor 
activity and evacuation in other hollow vis- 
cera, the same is true of the uterus One might 
predict that the part of the uterus to manifest 
spasm or hypertonus most commonly would 
be the cervix (cervical sphincter in the dog and 
monkey) and the physiologic retraction ring 
(fundal sphincter in the dog) or the site of 
junction of the upper and lower uterine seg- 
ments (32) This, of course, is true clinically 
of the human uterus As is true of abnormal 
motor states of other hollow viscera, constric- 
tion rings may occur at almost any point, or 
the entire musculature of the viscus may man- 
ifest spasm or a spastic tendency 
Since a co-ordinating mechanism undoubt- 
edly exists in the uterus (35) and “pace- 
makers” are probably present (19), various 
types of inco-ordination may result The 
“pace-makers” may discharge synchronously, 
or either one or both may not act at all, or a 
functional block in the co-ordinating mecha- 
nism may occur, or, because of some change 
in the irritability or refractory period, the cir- 
cular, longitudinal, and oblique muscles may 
not contract synchronously (called arrhymia- 
colicky uterus— by Dutta) Or, ectopic con- 
tractions may occur. We (35) have ascribed 
certain types of obliquity and sacculation to a 
disturbance of the co-ordinating mechanism — 
those types of obliquity which respond rather 
quickly to therapeutic procedures and in which 
a fundamental defect in the musculature could 
not have been the fault Undoubtedly in the 
other types of uterine dyskinesia the co-ordi- 
nating mechanism may be involved either on 
the basis of cause or effect. 


SUMMARY 

In this paper we have tried to emphasize the 
time honored concept that uterine “retrac- 
tion” and “contraction” are two distinctproc- 
esses both of which are necessary for the 
evacuation of the uterus “Retraction,” in 
the first stage of labor, leads primarily to a 
readjustment of the muscle fibers of the uterus 
whereby the uterus prepares itself for evacua- 
tion, and in the second stage, maintains the 
uterine musculature in firm contact with the 
breech without a significant change in intra- 
uterine tension “Retraction” is an economi- 
cal and a relatively non-energy consuming 
process, whereas, “contraction” is an energy- 
consuming process In introducing the term 
“ brachystasis ” or “ brachystatic contraction,” 
we have in mind a more exact term which de- 
scribes the change which the muscle fibers 
undergo in order to manifest the phenomenon 
of “retraction ” In addition, we have intro- 
duced the term “mecystasis” or “mecystatic 
relaxation” to describe more accurately, we 
believe, the change that the muscle fibers of 
the cervix and the lower uterine segment 
manifest primarily during the first stage of 
labor, although a certain degreeof “ mecystatic 
relaxation” of the lower uterine segment un- 
doubtedly occurs during the latter months of 
pregnancy and in part explains the phenome- 
non of “lightening,” and during the third 
stage of labor after the separation of the pla- 
centa and before its expulsion. 


BIBLIOGRAPHY 

Aschoff, L Ztschr f Geburtsh u Gynaek , 1906, 
58 32S 

B LAIR-BELL, W, Datnow, JI II, and Jeffcoate, 
T N A J Obst & Gynaec Brit Emp , 1933, 40 
45i 

Bourne, A , and Bell, A C J Obst &Gynaic Brit 
Emp , 1933, 40 423 

Bourne, A , and Burn, J H J Obst & Gy nsec Brit 
Emp , 1922, 34 249 

Bumm, E Grundnss zum Studium dcr Geburtschulfe 
Wiesbaden J F Bergmann, 1902. 

Cafeaux, P , and Tarnier, S The Theory and Prac- 
tice of Obstetrics \ol i,8thed Edited and re- 
MsedbyR J Hess, i\ ith appendix b> P F Munde 
Philadelphia P Blahiston’s Son & Co , 1SS6 

De Lee, J B The Principles and Practice of Obstet- 
rics Philadelphia W B Saunders Co , 1924 

Doder, S M Surg , Gynec & Obst , 1932, 55 45 

Dubois and Pajot Quoted by J M. Duncan in Obst 
Tr , London, 18S6, 2S 115 

Duncan, J M Obst Tr , London, 1SS6, 28 91,11c, 
Edinburgh M J , 1886, 9 193 



ig6 


SURGERY, GYNECOLOGY AND OBSTETRICS 


differentiation, or the quantitative and qualt 
tative irritability of the grav id uterus (2 20, 
3 5 > 29, 3 °) i (h) changes in the composition of 
the blood which affect the irritability and con 
tractiiity of muscle, regardless of the type of 
muscle, and which occur in such conditions as 
physical exhaustion infections or toxemias, 
stan, at ion, “shock,” and changes in functional 
mineral balances Second, the intrinsic factors, 
w hich involve (a) qualitative and quant itative 
disturbance of the muscle fibers due to local 
disease or abnormal differentiation of the mus 
cle cells due to other factors than extrinsic fac- 
tors, and (b) disturbances of the intrinsic 
co-ordinating mechanism We hesitate to in- 
dicate whether the uterine contractions uu 
tiated by rupturing the membranes, a bag, or 
pulling down 3 leg are due to an intrinsic uter 
me reflex, or to a spinal reflet We are inclined 
to the view on the basis of Our animal etpen 
merits and the discussions in the literature, 
that both an intrinsic and an extrinsic reflet 
mechanism arc concerned 
The possible functional types of uterine mo 
tor dysfunction, or utenne dyskinesia, which 
may theoretically occur are suggested in the 
following outline 

UTERINE DVSkIVESIA (iLl MOTION) 

1 Hypokinetic uterine dvskiucsia so called uter 
we inertia 

a Ad>naro\c weak short contractions con 
tractions absent or very infrequent This is 
the ordinary type of so colled uterine inertia 
b tbrachystasis (a retraction defect) fad 
ore of the muscle fibers m the upper uterine 
segment to become relatively filed at a 
shorter length after each contraction during 
the first two stages of labor and after the 
separation of the placenta To our inowf 
edge this has never been absolutely demon 
strated to occur theoretical!} it may and 
probabiv does occur 
II 11} nerkinetic uterine dyskinesia 

a Tetanic tetany or spasm of tbe upper uterine 
segment or of the entire uterus 
b Amecy static failure of the muscle fibers of 
the lower utenne segment to relax and be 
come relatively fixed at an increased length 
This would produce the picture of a “pastic 
or hyperkinetic lower uterine segment and 
cer\ ix uteri „ 

c Constriction rings occur most likely at points 
which have ph me ter like properties such 
as (a) cervix, (b) fundal ring or tbe physio- 


logic retraction ring (c) at theplnlegroete 
constriction tones (31) 

III Arrhythmia 

a Asynchrony of the pace maker of the uterus 
b Unilateral inertia of the pace maker of tie 
uterus 

c Sacculalion — (localized paresis) (that is sot 
due to organic defecls) 
d Ectopic contractions (has not been reported) 
e Reversed polarity Webster Galabm ind 
Blacker 

Tbe tv ell recognized example of hypotonia 
or adynamic type of utenne dyskinesia is pn 
maty or secondary uterine inertia The con 
tractions are weak and irregular, of short 
duration, or absent, or very infrequent When 
they are weak, and of short duration, the iso- 
metric phase of contraction is absent, and 
brack j stasis is poor or absent Bourn and 
Bel], who made graphic records of the weak, 
irregular contractions m a case of utermeinu 
tia, describe their records as follows “It 
be noted that the contractions are irregular w 
force and frequency, and they have pointed 
apices (absence of isometric phase), indicating 
a short, snappy effort, during which the uterus 
does not hold on to its work " 

The failure of the muscle fibers of tbe upper 
uterine segment to manifest brachystasis- 
abrachystasis— should be recognized as one 
type of uterine dyskinesia, because it is pos- 
sible for a smooth muscle fiber to contract and 
relax to its original length and not manifest 
brachy stasis Some additional factor or type V 
siimul us other than that required to produce con 
traction must be present in order to produce 
brachystasts What this factor is in the case of 
smooth muscle is not known (In the case of 
skeletal muscle if appears to depend on t»c 
frequency of the nerve impulse originating W 
the anterior horn ceilsof the spinal cord—W 
Whatever the factor that causes brachy sta-'v 
may be it is known that it is absent during 
the Braxton Hicks intermittent utenne con 
tractions except during the last month ol 
pregnancy when the formation of the lo" fr 
utenne segment is evident (33) Hence, our 
mg labor this factor may be inhibited or to- 
tally suppressed and contractions may occur 
without progress being made even in 
presence of a dilated or a normally dilatable 
cervix 



THE SURGICAL ANATOMY OF THE SUPERIOR 
HYPOGASTRIC PLEXUS — “PRE-SACRAL NERVE” 


JOHN S LABATE, B S., M 

T HE superior hypogastric plexus first 
attracted surgical attention in 1924, 
when Cotte practiced its resection for 
the relief of pelvic pain. 
Erankenhaeuser, in 1867, had published a 
detailed account of the nerve supply to the 
female pelvic organs. He described large 
plexuses in the broad ligaments that consist 
of fibers from the hypogastric as well as from 
the sacral plexuses He subdivided the hypo- 
gastric plexus into an inferior hypogastric 
plexus and a “plexus utermus magnus,” the 
latter of which is now known as the superior 
hypogastric plexus Latarjet and Bonnet 
(1913) considered the plexus a single nerve 
trunk to which they gave the name “presacral 
nerve.” Numbers of other investigators have 
since contributed to the knowledge of the 
anatomy of this plexus, among them, in 
Europe, Mornsson-Lacombe (1920), Roussel 
(i926),Segond(i926),DelmasandLaux(i927), 
Hovelacque (1927), Bergier (1930), Chianello 
(1930), Elaut (1932), Fontaine and Herrmann 
(1932), Davis (1934) and Dobrzaniecki and 
Serafin (1934) and, in the United States, Lear- 
month (1931), Douglass (1934), and Kindel 
( J 935) 

Prior to Cotte’s practice of resection of the 
superior hypogastric plexus for the relief of 
pelvic pam, periarterial sympathectomy of the 
hypogastric and common iliac arteries was the 
popular procedure. After 1925 Cotte’s sim- 
pler operation became the operation of choice. 
Today resection of the superior hypogastric 
plexus is employed in any of the following: 
A. In patients with no demonstrable pathological 
changes in the pelvis 

1 Intractable functional dysmenorrhea (Cotte, 
Fontaine and Herrmann, Leriche, Elaut, 
Cannaday, Abbott, Adson and Masson, 
Keene, Counsellor and Craig, Wethcrell and 
others). 

1 rom the Obstetrical and G> nccolosical Service (Third Divi- 
sion), The Laboratories of Pathologj, Bellevue Hospital, and 
I he Department of Obstetrics and G> necolog} , The Department 
of Anatom}, Graduate School Hew \orh Lmsersit} 


,D , New York, New York 

B. In patients with slight pathological changes in 
the pelvis 

1 Persistent pelvic pain following previous op- 
erations (Fontaine and Herrmann, Pember- 
ton) 

2 Scleroscystic degeneration of the ovaries 
(Fontaine and Herrmann, Lhermitte and 
Dupont, Cotte) 

C In patients vath advanced pathological changes 
in the pelvis 

1 Inoperable carcinoma of pelvic organs (Green- 
hill and Schmitz, Behney, Jianu, Fontaine 
and Herrmann, Pemberton). 

D Disorders of the lower genital tract 

1 Pruritis vulva (Leriche, Cotte, Simon, Cot- 
talorda and Gavaudan). 

2. Vaginism (Jaboulay, Olivier). 

3. Dyspareuma (Jaboulay, Tassovatz) 

E Various disorders of the urinary bladder. 

1. “Cord bladder” (Learmonth, Fulcher, Can- 
naday) 

2 Spasm of bladder neck (Douglass, Learmonth) 

3 Intractable cystalgia (Douglass, Learmonth, 
Rochet, Pieri) 

F. In patients with disorders of function of lower 
bowel. 

x. Hirschsprung's disease (Abbott) 

2. Obstipation of rectal origin (Abbott, Weth- 
erell) 

METHOD OF STUDY 

Dissections were made first on the cat and 
rabbit to obtain practical knowledge of the 
sympathetic nervous system Later, through 
the courtesy of Professor G J Noback, a 
series of six human dissections was made in the 
anatomical laboratories of the Graduate School 
of New York University In each case the 
entire abdominal sympathetic nervous system 
was exposed. Casts were made at various 
stages of the dissection by employing the 
method devised by I Rehman and G. J. 
Noback. The final cast was a composite of 
the aortic plexus, the superior hypogastric 
plexus, the ovarian and renal plexuses, and 
the lumbar sympathetic trunks (Fig. 6). 
The exact communications of the abdominal 
sympathetic plexuses with the main gangli- 
onated sympathetic trunk were studied, trac- 
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REVIEWS OF NEW BOOKS 


F OR a great many years Sauerbruch’s Die 
Chirurgie der Brustorgane has been the principal 
deposit of the lore of thoracic surgery Whoever 
was familiar with the language and had access to 
the volumes could consult them with the assurance 
of a profitable return The normal obsolescence to 
which all textbooks are subject was compensated 
for by good historical surveys and extensive refer- 
ence to the accumulated literature The price of 
the book was greater than many felt they could 
afford and the barrier of language stood in the way 
of many others For these reasons the idea of an 
English translation has occurred to many. 

Thoracic Surgery 1 by Sauerbruch and O’Shaugh- 
nessy is a condensation and modernization of 
Sauerbruch’s original work The condensation has 
sacrificed considerable that made the older work 
permanently valuable and the modernization has 
not been as complete as one might wish This is 
particularly evident in the section on the collapse 
therapy of pulmonary tuberculosis, the discussion 
of indications is hurried and dogmatic and that of 
technique not abreast with current practice in other 
clinics A great number of the improvements in 
thoracoplasty which have been so successful in 
lowering the mortality and increasing the percentage 
of clinical cures are not mentioned This is true of 
the current practice of removing the full lengths of 
the upper ribs, it is true of Semb’s apicolysis and 
of the practice of removing or sectioning the costal 
cartilages In these important respects the book is 
not adequate and should not be trusted as a guide 
to present practice 

There is scarcely anyone who has so impressed 
himself upon a field of surgery as has Ferdinand 
Sauerbruch His name is now, and for many years 
to come will be, almost daily upon the tongues of 
all who do thoracic surgery From 1907 and 1908, 
when, as Fredreich’s assistant, he helped to carry 
out Brauer’s important ideas on collapse of the 
lung, he has interested himself chiefly in surgery of 
the chest Both as a contributor and a popularizer 
he has led and dominated the field While most 
of the important discoveries have been made by 
other men they were able to do so only because 
Sauerbruch had opened up the field 

J croiie R Head 

R ECENTLY Edward C Brenner has written 
. quite an extensive volume, 5 covering S43 pages 
and designed to serve as a textbook for those mter- 

'Tiioracic Sirceri A revised nnd abridged edition of Sauerbruch’s 
Dir CIIIRVRGIE orR Brustoroave Bj I erdinand Sauerbruch and 
Laurence O ShaURhnessj , F R C S Baltimore W dliam Wood A Co , 

I9 !1 7, £DIATWC SuRCitRt B) Edwa-d C. Brenner, A B , W D . r A C S 
Philadelphia I ea &. Tebicer, 1938 
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ested in the practical side of the field of surgery m 
children It accomplishes its objective very well, I 
think, but it does omit any discussions of fractures, 
dislocations, and other orthopedic conditions 
Special emphasis has been placed on pathology, 
diagnosis, and treatment of every condition dis- 
cussed, but any reference to the literature, biblio- 
graphies, or theoretical discussions have been entirely 
omitted purposefully by the author Certain chap- 
ters, speh as that on blood transfusion, congenital 
cleft lip and palate, surgery of the chest, urologic 
conditions, and neurological surgery have been 
written as special articles by various prominent 
men Otherwise the entire text is a product of the 
author himself It is very well illustrated by many 
excellent photographs, clear x-ray prints, and 
drawings 

After very carefully reviewing this book I cannot 
help but feel that it is a valuable addition to the 
list of books covering this field of practice 

Edwin M Miller 

E'NR CUSHING’S most recent monograph 3 on 
the meningiomas cannot be considered by the 
ordinary rules of book review ing Stamped indelibly 
with his style, it is more than a mere record of 300 
intracranial tumors of a specific type It tells vividly 
of the disappointments, the discouraging moments, 
and the brilliant success in a battle directed by one 
individual against a group of intracranial tumors 
the treacherous nature of which ensnares the unwary 
and often the wise and experienced surgeon It is 
colored brightly by the unbroken succession of 
marks of influence which Harvey Cushing has placed 
upon the art and science of neurological surgery It 
is filled with the unwavering confidence and devo- 
tion which his patients throughout the years have 
shown to his surgical skill and judgment— and to 
these companions in battle he pays glowing tribute 

Dr Cushing has often said that the conscientious 
surgeon should look upon the results of his work 
much like his golf score-as something against 
which he must be constantly shooting in an effort 
to reach par, that the self-disciphne of such an atti- 
tude rigidly enforced was good for the surgeon’s soul 
Here then is a record of that game, if you please 

?iw d t/ e i mSt Tj he n l cn,!! eiomas Beginning at 
Johns Hopkins Hospital at a time uhen neurological 
surgery was non-existent as a surgical specX 
starting his own surgical career, and without a great 
deal of encouragement from his seniors for his efforts 
in a field of surgery which the} felt was hopeless and 

With the collaboration of Louife Earnhardt Cusl i ,I ?57. N D 

Baltimore, Md Charles C Thomas, 193! ' 
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mg the fibers from their origin to their ultimate 
distribution in the female reproductive organs 
Following this detailed preliminary study, 
observations on the anatomy of the superior 
hypogastric plexus were made on 69 subjects 
investigated by necropsy Thus a total of 75 
dissections were done Twenty three of these 
were in adults Fifty two were in infants 
ranging from 20 to 40 weeks’ gestation There 
were j8 males and 37 females in this series 

AFFERENT COMPONENTS 
The afferent (sensory) fibers probably pur- 
sue a course similar to the afferent (motor) 
nerves with the exception of a detour via the 
posterior roots to reach the sensory nerve cell 
in the posterior root ganglion 
The afferent nerves from the ovary travel 
in the ovanan plexus along the course of the 
ovarian artery and ultimately reach the spinal 
cord at the level of the tenth thoracic segment 
(kuntz) Recent experimental evidence in the 
cat (Labate and Reynolds) as applied to the 
sensory pathways of the ovarian plexus shows 
a The sensory fibers arise near the various 
peripheral branches of the ovanan artery and 
follow its course closely 

b T he afferent fibers enter fourth lumbar 
sympathetic ganglion, then traverse upward 
through the third lumbar ganglion to reach 
a higher level in the main sympathetic trunk 
c The ov anan afferent components have no 
connection by way of the superior hypogastric 
plexus, nor do they traverse the inferior mes 
enteric ganglia or the lower aortic plexus 
The afferent fibers from the fallopian tube 
enter the cord at the level of the eleventh 
thoracic to first lumbar segments (kuntz) 
Most of these fibers probably course through 
the superior hypogastric plexus Some of the 
afferent fibers from the tube also pass through 
the ovanan plexus (Labate and Reynolds) 
The afferent fibers from the uterus reach the 
cord at the level of the tenth thoracic to first 
lumbar segments (kuntz) These fibers pass 
through the superior hypogastnc plexus 

MOTOR COMPONENTS OF THE SJJTERIOR HYPO 
G VSTK1C PLEXUS 

Tv o or more parallel nerve bundles are 
arranged over the anterolateral surface of the 


aorta, usually one or perhaps two on e 3 ch«ide 
These are known as the mttrmesentenc nerves 
(Petit Dutailhs and Flandrtn) They ongiaate 
from the inferior pole of the celiac plexus at 
the lev el of the superior mesenteric artery and 
descend ov er the anterolateral surface of the 
aorta Below the point of bifurcation of the 
abdominal aorta into the right and left com 
mon iliac arteries, the intermesenteric nervrs 
become the main components of a triangular 
shaped plexus— the so called supenor hypo 
gastric plexus (Figs 1 to 8) This plexus 
descends for a distance of 6 to 8 centimeters 
overlying the lumbar vertebra; in the space 
betw een the right and left common iliac arter 
ics Ov er the middle of the first sacral ver 
tebra the superior hypogastric plexus divides 
into a right and a left inferior hypogastnc 
nerve (Figs 1, 3, 6) Each of these continues 
don nw ard to the lateral rectal space where it 
ends in the inferior hypogastnc plexus From 
the inferior hypogastnc plexus fibers are do 
tributed peripherally to the pelvic viscera 

(Fig 8) 

The intermesenteric nerves, extending over 
the anterior surface of the abdominal aorta 
from the origin of the inferior mesentent 
artery are connected by numerous anasto 
moses of nerve fibers, resulting in the forma 
lion 0/ the aortic or intermesenteric plexus 
(Figs i to 6) As each intermesenteric nerve 
descends over the aorta it also receives 
peripheral rami from the lumbar sympathetic 
ganglia (Fig 3) 

Hovelacque regards the superior hypogas 
trie plexus as a continuation of the mesenteric 
plexus below the inferior mesenteric artery 
Delmas and Laux believe that the important 
branches to this plexus are derived from the 
lumbar sympathetic chains and that the fibers 
from the first and stcond lumbar ganglia are 
the principal roots to the intermesenteric 
plexus In my dissections of infanta the prom 
inenee of these fibers was apparent, but in the 
adult dissections the branches from the lum 
bar ganglia appeared to be less conspicuous, 
and it was obvious that the mam components 
of the superior hypogastric plexus were de 
rived from the intermesenteric nerves 
The right intermesenteric nerve crosses the 
right common diac artery dose to its point o’ 
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Fitr i Dissection to show the abdominal sympathetic 
plexuses Note the method of formation and triangular 
structure of the superior hypogastric plexus The ovanan 
plexus on the left has been dissected throughout the course 
of the ovarian artery extending into the mfund.bulopelvic 
ligament 

origin from the aorta The nerve then bends 
toward the midhne and continues downward 
through the interihac space overlying the 
lumbar vertebne (Figs i, 6) The left inter- 
mesenteric nerve runs beneath the inferior 
mesenteric artery As it passes beneath that 
artery it gives off several branches to the infe- 
rior mesenteric plexus The left intermesen- 
teric nerve then continues inferiorly, crosses 
the left common iliac vein and runs parallel 
with and about one-half to i centimeter to 
the left of. the right intermesenteric nerve 
(Figs 1,4,6) The right and left intermesen- 
teric ncrx r e bundles below the bifurcation of 
the aorta are connected by oblique anasto- 
moses to form the superior hypogastric plexus 



Fig 2 Dissection showing the abdominal sympathetic 
ilexuses Here the superior hypogastric plexus is rcpre- 
ented by bilateral nerve trunks which descend through the 
nterihac trigone Note the density of the aortic (inter- 

-n nennt O rlfA nlpYll5 


Due to the gradual divergence of the main 
nerve bundles to terminate in the inferior 
hypogastric nerves, the shape of the plexus is 
usually triangular (Figs i, 4, 6). 

In 8 per cent of the present series of 75 
dissections, the intermesenteric nerves con- 
tinued downward below the bifurcation of the 
aorta in parallel fashion without plexus forma- 
tion (Figs 2, 12) 

In 8 per cent the intermesenteric nerves 
united below the aortic bifurcation to form a 
central nerve bundle, which descended through 
the mtenliac trigone 

Rami from the lumbar sympathetic ganglia 
Each intermesenteric nerve receives peripheral 
rami from the lumbar sympathetic ganglia 
(Fig 3) The ramus from the first lumbar 
ganglion runs obliquely downward beneath 
the renal artery to join the intermesenteric 


»34 


SURGE R\ G\*N ECOLOGY AM) OBSTETRICS 


limited, one may read of the struggle against what 
must have seemed at times to be hopeless odds The 
score he has entered is one against which all other 
neurological surgeons must play 
Meticulously kept records on every patient the 
rigid requirement of verification of tumors by micro 
scopic section, operative notes written at the moment 
and often illustrated to capture a point difficult to 
describe and, I su«pect many hours of seffcom 
mumon to discover how he might have done better 
alt have combined in the=e pages to rev eal the master 
surgeon During his career he has seen the develop 
ment of more exact and earlier diagnosis in intra 
cranial lesions, the improvement oi surgical tech 
nique which has made operations upon the brain 
safe procedures, the lessening of hemorrhage by 
operations performed under local instead of general 
anesthesia the introduction of electrosurgical 
methods, the classification o! tumors into groups TN the preface of the book on Disease* of the \ 
and the correlation of their clinical behavior with A System of Infant?, Childhood, and Adolesi 


investigation of patients with stomach trouble 
and the intestinal diseases 

Each chapter is a complete di cussion of the 
diagnosis and treatment of a certain group of ds 
eases The cau e of the disease the cluneal huory 
of the disease the physical examination, and the 
various methods necessary for the dugno is and 
treatment of the disease are presented in a mol 
compr ehensive manner 

The author has not forgotten the physician who 
does not have the assi tance of the hospital or of i 
technician and has simplified thelaboratory method 
so that many of them can be earned out by the 
physician himself 

I strongly recommend this. booktoexerv physician 
and surgeon and especially to tho e who areyouog 
in the profession C J 


their microscopic appearance and the training of 
young surgeons in the art of neurology and the 
other allied fields necessary for successful aecom 
plishment In all of these endeavors he has shown 
the way to those who attempt to follow in his foot 
steps One wonders which he considers the most 
important contribution, but 1 suspect it was his 
conception and insistence upon the carefullv planned 
technique of those earlv operations which success 
fully laid the ghost of infection cerebral fungus and 
ugly mutilating pears This was sure qua non It is 
possible of course that roanv of these contributions 
may undergo modification in the future and to whom 
the original credit belongs may be forgotten but the 
stimulus and encouragement he has given to the 
succession of youngsters m thi country and abroad 
who have set their sails under his guidance wilt a! 
ways remain his monument 

Written m a charming style the material and 
statistics arranged in an interesting manner bv Dr 
Eisenhardt the hook does not need to be read by a 
neurological surgeon to follow the story with profit 
to his surgical soul L D 

BOOR that covers well every phase of the work 
expressed in the subject treated is the work by 

ney on Diagnosis and T ‘ ‘ n 

the Stomach and Intestines 

The text is well planned Dr Cheney has selected 
the best methods for diagnosing and treating dis 
eases of the stomach and intestines and has pre 
sented them br efly but with such definite clearness 
and enough detail that it should be of much practical 
value to every physician and «urgeon 
The book is divided into two parts Part I deals 
with diseases of the stomach and Part II with dis 
eases of the intestines Preceding each part is a 
brief discussion on the best methods available for 

ITU* Diagnosis A -0 TlKWnr Ot E>e* tsorm 5iov»« 


■A expressed in me suojeu treated is me worn Dy prooiem oi uepnnus m umuieu *"*•» *V*T*"' 
Cheney on Diagnosis and Treatment o] Diseases of author justly believes, should be included m a 
she stomach and Intestines 1 urologic texts The urologist should be familiar min 


System of Infancy, Childhood, and Adolescence 1 
Ford states that he has attempted to include all the 
(neurologic) conditions which occur in childhood 
and in this difficult task he has succeeded well How 
ever, the number of topics treated (about too are 
listed in the table of contents) has necessitated suen 
economy of expression as to interfere at times with 
adequate presentation indeed, some subjects 
given no more than thumbnail description foe 
pediatrician may find its descriptions too sletcbv 
for the neurologist it cannot displace the larger 
texts monographs and systems to which he is *>• 
customed for the undergraduate it is lnsuflicienilv 
elementary Howev er, the u efulness of the wort » 
enhanced by the numerous small bibliograpntes 
which for the more interest* i reader, nay serve as 
an entree to the literature Kami 4 Iassi® 

T HE comprehensive work on /Vi/wfrrv brof if 
is unquestionably the best of its kind It » 
enhanced by a voluminous bibliography an ‘ ** 
cellent index It is profusely illustrated and reveals 
a wealth ot clinical material Included in (he second 
volume is a section on Bright s disease in infancy 
and childhood by John D Lytlle It is a valuable 
addition by one who has devoted many years to CM 
problem of nephritis in children This feature, toe 
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the medical a 
kidney 

The consideration of anomalies of the gem o- 
unnary tract is well over aoo pages which empba 
sizes their importance inasmuch as most urologic 
surgery in the > oung is occasioned by an anomalous 
development complicating inlection 
Indications and contra indications are clearly r* 
pounded 
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structure of the superior hypogastric plexus The ovarian 
plexus on the left has been dissected throughout the course 
of the ovarian artery extending into the infundibulopelvic 
ligament 

origin from the aorta The nerve then bends 
toward the midline and continues downward 
through the interiliac space overlying the 
lumbar vertebra; (Figs 1, 6) The left inter- 
mesenteric nerve runs beneath the inferior 
mesenteric artery As it passes beneath that 
artery it gives off several branches to the infe- 
rior mesenteric plexus The left intermesen- 
teric nerve then continues interiorly, crosses 
the left common iliac vein and runs parallel 
with, and about one-half to 1 centimeter to 
the left of, the right intermesenteric nerve 
(Figs 1,4,6) The right and left intermesen- 
teric nerve bundles below the bifurcation of 
the aorta are connected by oblique anasto- 
moses to form the superior hypogastric plexus. 



Fig 2 Dissection showing the abdominal sympathetic 
plexuses Here the superior hypogastric plexus is repre- 
sented by bilateral nerv e trunks which descend through the 
interiliac trigone Note the density of the aortic (inter- 
mesenteric) plexus 

Due to the gradual divergence of the main 
nerve bundles to terminate in the inferior 
hypogastric nerves, the shape of the plexus is 
usually triangular (Figs 1,4,6) 

In 8 per cent of the present series of 75 
dissections, the intermesenteric nerves con- 
tinued downward below the bifurcation of the 
aorta in parallel fashion without plexus forma- 
tion (Figs 2, 12) 

In 8 per cent the intermesenteric nerves 
united below the aortic bifurcation to form a 
central nerve bundle, which descended through 
the interiliac trigone 

Rami from the lumbar sympathetic ganglia 
Each intermesenteric nerve receives peripheral 
rami from the lumbar sjunpathetic ganglia 
(Fig 3) The ramus from the first lumbar 
ganglion runs obliquely downward beneath 
the renal artery to join the intermesenteric 
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Tig 3 Discretion to show the rami communicating 
between the lumbar sympathetic trunk and the aortic 
plcuis 

nerve at the lev el of the third lumbar vertebra 
Two rami may arise from the second lumbar 
ganglion The rami soon fuse to form a single 
nerve which continues downward and medi 
ally to join the intermesenteric nerve at the 
level of the origin of the inferior mesenteric 
artery This branch may run directly to the 
upper pole of the superior h\ pogastnc plexus 
The ramus from the third lumbar s\ mpathetic 
ganglion may join the upper pole of the supe 
rior hypogastric plexus or it mav join the 
intermesenteric nerve between the ongm of 
the infenor mesenteric artery and the bifurca 
tion of the aorta The ramus from the lowest 
lumbar ganglion runs beneath the inferior 
vena cava and the right common iliac artery 
to join the superior hypos aslnc plevu- 
Delmas and Laux believe that the fibers 
from the first and second lumbar ganglia are 
the principal roots which strengthen the tbm 
branch from the inferior mesenteric plexus and 


the branches from the third and fourth fumbu 
sy mpathetic ganglia 
Inferior hypogastric plexus The superior 
hypogastric plexus divides over the middle of 
the first sacral vertebra to form the light and 
left tn fenor hypogastric nerv es These nen cs 
5 to 8 centimeters m length continue down 
ward and laterally into the lateral rectal 
spaces In the nght and left pararectal space 
the inferior hypogastric plexuses are formed 
(Fig S) Each infenor hypogastric plexus 
represents the continuation of the supenor 
hypogastric plexus along the lateral nctal 
space, and lies on the anterior surface of the 
rectum It is intimately connected with the 
uterosacral ligaments 
The inferior hypogastric plexus gives rise to 
subordinate plexuses accompanying the hypo- 
gastric artery and its branches from whicn 
visceral branches are given off to the pelvic 
organs 

THE SURGICAL ANATOMY OF TJTE SUPERIOR 
HYPOGASTRIC PLEXUS 
The common iliac arteries arise opposite the 
left side of the middle of the body of the 
fourth lumbar vertebra at the bifurcation of 
the aorta Diverging from each other at an 
angle of 6S degrees in the female these arter 
ies divide opposite the jliosacral articulation 
at the level of the lumbosacral junction to 
form the external iliac and the hypogastric 
artencs 

The common iliac arteries form the lateral 
boundaries of a triangular space Elaut Ks 
called this the mtenhac trigone The apex 
of this space is at the bifurcation of the aorta 
The base is represented bv a line drawn hon 
zontalk across the promontory of the sacrum 
to meet the common iliac artenes where they 
divide into the external iliac and hypogastric 
arteries The roof is formed by the posterior 
Javcr of the parietal peritoneum lhe Pot** 
consists of the fourth and fifth lumbar ver 
tcbm and the upper portion of the first sacral 
vertebra with their intervening intervertebral 
discs (Tig i ) 

The mtenhac trigone js approximately b 
centimeters in width at the base Thedistance 
vertical!} from apex to f/ase vanes between 
6 and 7 centimeters 
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Fig 4 Photograph of an adult dissection showing the 
abdominal sympathetic plexuses and method of formation 
and structure of the superior hypogastric plexus Note 
relationship of the ureters to the mtenhac trigone The 
upper third of the superior hypogastric plexus lies over the 
left common iliac vein 

The mtenhac trigone may be exposed 
through a vertical incision m the posterior layer 
of the parietal peritoneum (Fig n) The inci- 
sion is begun at the level of the promontory 
and extended vertically upward to the level of 
the aortic bifurcation By blunt dissection the 
two peritoneal flaps are reflected laterally as 
far as the common iliac arteries (Fig 12) The 
peritoneum frees easily from the underlying 
connective tissue layer Within the firm retro- 
peritoneal connective tissue m the interiliac 
trigone the nerve fibers of the supenor hypo- 
gastric plexus are to be found 

The contents of the interiliac trigone con- 
sist ol the following (Figs 7, 12) (1) a firm 
retroperitoneal connective tissue layer, (2) the 
components of the superior hypogastric plexus 
closely incorporated into the retroperitoneal 
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connective tissue, (3) the left common iliac 
vein, which runs obliquely from right to left 
just beloxv the bifurcation of tbe aorta, (4) the 
middle sacral artery and vein, overlying the 
prevertebral fascia in the midlinc and behind 
the connective tissue layer and hypogastric 
plexus, (5) the right ureter which is exposed 
as it crosses the right common iliac artery at 
the level of the bifurcation of that vessel into 
the external iliac and hypogastric arteries, (6) 
on the left border of the trigone the inferior 
mesenteric artery and its sigmoid branch 
which may be seen entering the root of the 
pelvic mesocolon 

Variations in the superior hypogastric plexus 
The supenor hypogastric plexus is essentially 
a continuation of the intermesenteric plexus 
below the inferior mesenteric artery It in- 
cludes the part of the plexus which extends 
from the supenor part of the fourth lumbar 
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Tin 6 \n adult dissection Location structure and 
method of formation of the superior hypogastric plexus 
from the intermesenteric nerves arc dearly shown Note 
the relation of the plexus to the ureters left common iliac 
vein and middle sacral vessels 

vertebra to the middle of the first sacral ver 
tebra At the middle of the first sacral \crte 
bra the plexus divides into the right and left 
inferior Hypogastric nerves 
The plexus lies embedded in the retropen 
toneal connective tissue in the intenhac tn 
gone After the peritoneal flaps have been 
reflected laterally to expose the trigone fibers 
of the nerve plexus may be seen through the 
connective and adipose tissues The fat and 
connective tissue may be dissected away and 
the plexus elevated with a blunt instrument 
In thin individual* the nerves may be setn 
through the peritoneum In its upper portion 
the plexus lies directly over the left common 
iliac vein 


TABLE I —V VRIATIONS IN THE SUPERIOR HYPO- 
GASTRIC PLEXUS FOUND IN THIS STUDY 

AJ It It at Tad «- 
I Ictus type 19 44 6 j , 4 

Single nerve 1 5 ft g 

I aralld nerves 1 1 ft g 
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the configuration of the superior hvpogastnc 
plexus depends on the degree of comergence 
of the intermesenteric nerves 

All 3 of these configurations namely .plexus 
single nerve and bilateral parallel nerves, have 
been found during this study 

The present study includes a total of 7^ de> 
sections On 23 adults and 52 infants the fol 
lowing types of plexus formation were found 
A definite plexus was found in 84 per cent {63 
cases) a single nerve in 8 per cent (6 n e»l 
and bilateral parallel nerves in 8 per cent (6 
cases) (Tabic I ) 

In studying the reports of 309 dissections 
reported in the literature b\ various mvesti 
gators there was a plexus formation in an 
average of 70 per cent, a single nerve m 24 
per cent and bilateral nerves in 6 per cent 

Latarjct and Bonnet believed that the plex 
us is united to form a single nerve trunk, and 
gave it the name “pre sacral nerve ’ Roussel 
reported a single nerve in 75 per cent and a 
plexus in 25 per cent Delmas and Faux 
found a single nerv e in 20 per cent and plexus 
formation in 80 per cent of his 80 dissections 
Fcrcy reported only 1 5 per cent of single nerve 
formations in 13 dissections Segond and 


The form of the superior hvpogastnc plexus 
depends upon the position taken by the inter 
mesenteric nerves in the intenhac trigone If 
the right and left intermesenteric nerves unite 
a single nerve trunk is formed If the nerves 
remain separated they may be joined by anas 
tomoses of small nerve fibers resulting in the 
formation of a plexus However the nerves 
may remain as two parallel nerve trunks with 
out any attempt at plexus formation Thus 


Hovclacque considered the plexus arrange 
ment as predominant Llaut found a plexus 
in 3 8 per cent (29 cases) parallel fibers m 16 
per cent (8 case-) a single nerve in 24 P er cen * 
(12 cases) and an archshaped plexus in 2 per 
cent (1 case) Fontaine and Herrmann found 
that the nerves were usually m the form of a 
plexus Ralbcrg in 38 dissections reported a 
plexus in 23 a single nerve in 8 and parallel 
fibers in 7 I carmonth reported a plexus in 
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plexus in 76 per cent and a single nerve in 24 
per cent Chianello identified a plexus in 
53 per cent and a single cord in 22 per cent 
Cordier, Jianu, Bernard, Ilartmann-Weinberg 
believe that a plexus arrangement predomi- 
nates However, Bergier, Morrisson, and 
Lacombe consider it a single nerve 
The plexus type occurs most frequently 
However, the degree of plexus formation and 
the length and width of the plexus varies 
The structure of the plexus may range from 
a narrow to a widely meshed plexus occupying 
a large area of the mtcriliac trigone (Fig 9) 
When the plexus formation does occur it most 
often assumes a triangular shape It varies in 
width from 1 to 2 centimeters The widest 
portion of the plexus is situated over the mid- 
dle of the first sacral vertebra, where bifurca- 
tion into the right and left inferior hypogastric 
nerves usually occurs (Figs 1,3) In a smaller 
number of cases the triangular configuration 
is less marked (Fig 9). (Table II.) 



Fig 8 Dissection showing the bifurcation of the supe- 
rior hypogastric plexus into right and left inferior hypo- 
gastric nerves In the pararectal space each inferior 
hypogastric nerve ends in the formation of the inferior 
hypogastric plexus 

It is not unusual to find the superior hypo- 
gastric plexus situated to the left of the mid- 
line within the intenhac trigone This oc- 
curred in 10 of the 23 dissections in adults In 
4 of these the plexus was found some distance 
to the left of the midlinc close to the left 
common iliac artery and adjacent to the root 
of the pelvic mesocolon. The plexus was 
found overlying the upper portion of the left 
common iliac vein It was mistaken for the 
inferior mesenteric arter}', which enters the 
root of the pelvic mesocolon In these cases, 
after the parietal peritoneum was incised, 
elevation of the pelvic mesocolon raised the 
inferior mesenteric artery and revealed the 
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nerves lying over or along the right border of 
the left common iliac arterv The sigmoid and 
hemorrhoidal artenes were pushed to the lelt 
to expose the nerve plexus clearl) 

Dobrzamechi and Serahn found the plexus 
to the left of the midline in most cases The 
possibility of displacement of the plexus to the 
left of the midline has not been emphasized 
b> previous investigators 

The superior hypogastric plexus vanes from 
6 to 8 centimeters in length It extends from 
the superior portion of the fourth lumbar 
vertebra to the middle of the ftrst sacral vet 
tebra In adults it divides either over the 
middle or upper border of the hrst sacral 
vertebra Occasionally it divides over the 
middle of the hfth lumbar vertebra In in 
fants the point of bifurcation into the inferior 
hypogastric nerves occurs at a higher level 
usually over the lower border of the fourth or 
fifth lumbar v ertebra Hov elacque giv es the 
middle of the fust sacral vertebra as point ot 
termination of the superior hvpogastnc plexus 
from the above description it is apparent 
that the sympathetic nerve fibers to the pelvic 


viscera are collected into an easily aecessiM* 
bundle in the mtenhac trigone This aw 
tomicai arrangement makes sjmpathecto 
simple as a means of operative intervention 
certain disorders As in the sympathetic s) 
tern elscw here the anatomical structure's 
ject to considerable variations It is u>> , 

to find two plexuses with the same anatomic 
architecture 

Middle sacral ; essels Post c nor to the S"F 
nor bvpogastnc plexus and left common 
van the middle sacral v essels descend tnrou u 
the center of the mtenhac tngone 

Over tht promontorv of the sacrum the 
nectivt tissue stroma becomes thinned 
plexus he s on the prevertebn! fascia overmn 
the bfth lumbar vertebra and the , 

tcbral disc between the hfth lumbar and 
sacral v ertebra Hemorrhage from the ma 
die sacral arterv lsdut usuatlv to ovtrzea 
denudation of the connective tissue layer 0 
lying the fifth lumbar vertebra , 

lejt common tltac ein The common 
veins arc formed opposite the sacro iliac ar 
ulation by confluence of the external iliac 
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hypogastric veins They converge as they as- 
cend and unite opposite the upper border of 
the fifth lumbar vertebra and a little to the 
right of the midline to form the inferior vena 
cava (Jackson) 

The left common iliac vein ascends more 
obliquely toward the right to cross the inter- 
ihac trigone. It passes over the left margin of 
the intervertebral disc between the fifth lum- 
bar and first sacral vertebrae and over the fifth 
lumbar vertebra The lower border of the left 
common iliac vein m the midlrne is 3 5 centi- 
meters below the bifurcation of the aorta, and 
only 1 centimeter below the bifurcation of the 
aorta and only 1 centimeter above the upper 
border of the first sacral vertebra (Figs 1 to S) 
The left common iliac vein must be guarded 
carefully during any operative procedure with- 
in the interiliac trigone It crosses the upper 
part of the trigone and practically subdivides 
it into an upper and a lower segment The supe- 
rior hypogastric nerves cross litis vein enmeshed 
in connective tissue Extreme gentleness is 
required in stripping the left common iliac 
vein of connective tissue and nerves because 
of its friable walls It is best to start the dis- 
section at the promontory, where the nerves 
can be identified and elevated with a blunt 
hook Then the nerves and connective tissue 
can be dissected upward 

U relcrs The ureters enter the inferior angles 
of the interiliac trigone They cross the brim 
of the pelvis on either side at the level of the 
division of the common iliac artery into the 
external iliac and hypogastric arteries They 
descend along the lateral walls of the pelvis in 
front of the hypogastric artery (Fig 10) 

The right ureter is the one most likely to be 
seen within the operative zone (Fig 1 2) This 
ureter crosses the right common iliac artery at 
the level of the lower border of the first sacral 
vertebra 3 5 centimeters from the midline Its 
position corresponds to the point of bifurca- 
tion of the common iliac artery into the 
external iliac and hypogastric arteries The 
ureter is bound to the posterior layer of the 
peritoneum by connective tissue, but it is 
easily dissected away Adhesion of the ureter 
to the posterior surface of peritoneum serves 
to difTcientiate that structure from the nerves 
and vessels in the interiliac trigone The 



Fig 10 Dissection to show the relation of the ureters 
to the interiliac trigone 


nerves and vessels are intimately bound to the 
retroperitoneal connective tissue, but are not 
adherent to the posterior surface of the peri- 
toneum 

The left ureter is hidden from view As the 
peritoneum is dissected toward the left, the 
inferior mesenteric artery may be seen running 
through the root of the mesocolon The ureter 
is completely covered by the lower part of the 
inferior mesenteric artery and its branches, 
the sigmoid and superior hemorrhoidal arter- 
ies (Figs 10, 12) 

A A Davis, in a series of 1 2 operative cases, 
reports having seen an accessory' ureter run- 
ning in the midline on 3 occasions, closely' 
simulating a single large presacral nerve In 
the present study no such anomaly was en- 
countered In the infants, however, the right 
ureter often bent sharply toward the midline, 
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rig is The periioneal flaps have been di seeled 
iig ii vertical incision made through the posterior laterally to expose the intenliac trigone Note the shert 
parietal peritoneum extending upward from the promon pelvic mesocolon in this case 
tory to eepdse the intenliac trigone Note the long pelvic 

mcsicoion co Ion covered the intenliac trigone at the 

level of the lower lumbar vertebra: and prom 
where it could be seen through the thm layer ontory Roussel found this ibnormaliti in 
of peritoneum 15 per cent of his cases, Elaut in 8 per cent 

Sigmoid and mesocolon Most frequently the and Cotte in 1 per cent Bernard found this 
sigmoid is found in the left side of the pelvis type of attachment in 1 case only 
lateral to the intenliac trigone However it Operative exposure of the intenliac trigone 
is not unusual to find the sigmoid displaced to becomes more difficult m these cases, because 
the right side of the pelvis or over themtenliac the superior hvpogastnc nerves can be reached 
trigone Variations in the location of the colon only by dissection through the layers of the 
are dependent on the length and manner of mesocolon W hen this difficulty is encour 
attachment of the mesocolon tered it is necessary to incise both layers of 

In most cases the mesocolon is short pro the mesocolon to expose the peritoneum cov 
\1d1ng the sigmoid with limited mobility and enng the superior hypogastric plexus Tt*- 
allo'vmg it to remain in the left side of the mesocolon should be incised parallel with its 
pelvis (Fig 12) In 11 of the 23 adult disscc root and one and one half centimeters fromit 
tions the mesocolon was prolonged to as much to avoid the superior hemorrhoidal artery 
as 8 to 10 centimeters (Fig 11) In these (Llaut) 


cases the sigmoid was found over the promon 
tory of the sacrum covering the intenliac tn 
gone or in the right iliac region The meso 
colon covered the posterior parietal perito 
neum overlying the intenliac trigone The 
sigmoid and mesocolon were easily displaced 
to the left al’ owing proper exposure of the 
jnienhac trigone 

In one infant dissection (1 per cent; the 
mesocolon had a midline attachment The 
two folds of peritoneum forming the meso 


TECIINIQUF OF OPERATIVE RESECTION OF THfi 
SUPERIOR HYPOGASTRIC PLEXUS 
In resection of the supenorhypogastrieplexus 
adequate exposure is essential The pa’i^nt 
must be completely relaxed by means of a 
suitable anesthetic and must be placed in the 
Trendelenburg position The abdomen is best 
opened through a right rectus suprapubic wci 
sion, extending above the umbilicus Since 
dissection of the nerves must be carried bom 



LABATE SURGICAL ANATOMY OF SUPERIOR HYPOGASTRIC PLEXUS 209 


the promontory of the sacrum upward over 
the lower lumbar vertebras, proper exposure of 
this field will not be obtained unless the upper 
angle of the incision is extended In some 
cases, if the distance between symphysis and 
umbilicus is reduced, it is better to make the 
abdominal incision to the right of the midhne, 
starting midway between the pubis and um- 
bilicus and ending midway between the um- 
bilicus and xiphoid It is essential that the 
sacral promontory be freely exposed with- 
out interference from upper angle of incision 
The small intestines are packed out of the 
way, and the sigmoid is displaced to the left 
to expose the peritoneum overlying the lower 
lumbar vertebra A vertical incision is then 
made through the posterior parietal perito- 
neum, extending from the promontory upward 
to the bifurcation of the aorta (Fig rx) With 
a blunt edged curved scissors (Ferguson scis- 
sors are well suited) the peritoneal flaps are 
freed from the underlying connective tissue, 
and reflected laterally as far as the common 
iliac arteries This exposes the intenhac tri- 
gone (Fig 12) Portions of the nerves compos- 
ing the superior hypogastric plexus may be 
seen embedded in the connective tissue By 
blunt dissection the nerve fibers can be iden- 
tified clearly, and elevated by passing a blunt 
instrument behind them As the plexus is put 
on the stretch, blunt dissection discloses the 
triangular shape of the plexus, and the inferior 
hypogastric nerves are to be seen running 
beneath the peritoneum toward the lateral 
rectal spaces A wide portion of the plexus 
may be excised without ligature Any bleed- 
ing which may occur is due to severing of the 
vasa vasorum and is controlled readily by 
pressure Below the fourth lumbar vertebra 
there arc no vessels of importance The middle 
sacral vessels are situated here, embedded in 
connective tissue overlying the vertebra 
If a central compact plexus is not easily 
identified, two bilateral nerve trunks may be 
present In these cases it is probably best to 
remove the entire subperitoneal connective 
tissue layer, extending from the promontory 
upward to the aortic bifurcation and laterally 
to the common iliac arteries This assures the 
practicability of thorough resection of all nerve 
fibers At times the operator may identify one 
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Fig 13 Diagrammatic sketch to show the abdominal 
and pelvic sympathetic plexuses and their communications 
with the mam sympathetic trunk as well as with the pelvic 
nertc Spinal nerves, white, sympathetic nerves, black, 
parasympathetics, gray 


single band of nerves and neglect to look for a 
second nerve trunk Because of the possibility 
of bilateral parallel nerves one should never be 
satisfied with isolation of a single nerve until 
the existence of a mate is eliminated. 


CONCLUSIONS 

1 Seventy-five dissections were done in 
order to study the anatomy of the superior 
hypogastric plexus 

2 A plexus tvas found m 84 per cent, a 
single nerve in 8 per cent, and parallel nerve 
trunks in 8 per cent 

3 The superior hypogastric plexus always 
traverses the interihac trigone This is the 
space formed below the bifurcation of the 
aorta, bounded laterally by the common iliac 
arteries, and limited interiorly by the prom- 
ontory of the sacrum 

4 The left common iliac vein, the middle 
sacral vessels, and the right ureter are found 
within the trigone. 
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Tig u \ ertical incisun made through the posterior 
parietal peritoneum extending upward from the promon 
tory to expose the intenliac trigone Vote the bng pelvic 


where it could be seen through the thin layer 
of peritoneum 

Sigmoid and mesocolon Most frequently the 
sigmoid is found in the left side of the pelvis 
lateral to the intenliac trigone However it 
is not unusual to find the sigmoid displaced to 
the right sideof the pelvis or over themtcnliac 
trigone Variations in the location of the colon 
are dependent on the length and manner of 
attachment of the mesocolon 

In most cases the mesocolon is short pro 
viding the sigmoid with limited mobility and 
allowing it to remain in the left side of the 
pelvis (Fig !•») In ii of the 23 adult dissec 


hig 12 The peritoneal flaps have been disseclid 
laterally to expose the intenliac trigone Note the short 
pelvic mesocolon in this case 

colon, covered the intenliac trigone at the 
level of the lower lumbar vertebra and prom 
ontor> Roussel found this abnormality in 
IS per cent of his cases, Elaut m 8 per cent 
and Cotte in 1 per cent Bernard found this 
type of attachment in 1 case onl> 

Operative exposure of the intenliac trigone 
becomes more difficult in these cases, because 
the supenor hypogastric nerves can be reached 
only bj dissection through the Iajers of the 
mesocolon When this difficult is encoun 
tered it is necessary to incise both layers of 
the mesocolon to expose the peritoneum cov 
enng the supenor hypogastric plexus The 
mesocolon should be incised parallel with its 
root and one and one half centimeters from it 


tions the mesocolon w as prolonged to as much to avoid the superior hemorrhoidal arterv 
as 8 to 10 centimeters (Fig 11) In these (Elaut) 


cases the sigmoid was found over the promon 
toiy of the sacrum covering the intenliac tri 
gone or in the right iliac region The meso 
colon covered the posterior parietal perito 
neum overljmg the intenliac trigone The 
sigmoid and mesocolon were easilj displaced 
to the left allowing proper exposure of the 
intenliac tngone 

In one infant dissection (1 per tent) the 
mesocolon had a midline attachment The 
two folds of peritoneum forming the meso 


TECHNIQUE OF OPERATIVE RESECTION Of THE 
SUPERIOR HYPOGASTRIC PLEXUS 
In resection of the superior hypogastncplexus 

adequate exposure is essential The patient 
must be completely relaxed by means of a 
suitable anesthetic and must be placed in the 
Trendelenburg position The abdomen is best 
opened through a nght rectus suprapubic inci 
sion extending above the umbilicus Since 
dissection of the nerv es must be earned from 
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COMPLETE REMOVAL OF THE STOMACH 
FOR MALIGNANCY 

With a Report of Five Surgically Successful Cases 

FRANK H LAHEY, MD.FACS, Boston, Massachusetts 


I N a discussion of total gastrectomy for malig- 
nant lesions of the stomach with anastomosis 
of the jejunum to the esophagus, it seems 
proper to state at once that the number of 
cases in which the operation can be employed is, 
quite naturally, limited, that since the operation 
is to be considered only m those cases in which a 
large part of the stomach is involved, extragastric 
metastases, even though they are not visible, and 
the operation is not justifiable if they are visible, 
are present in practically all of the cases. It is 
possible, however, if the malignant lesion in the 
stomach is a leiomyosarcoma, as in Case 5 here 
reported, that at least the idea of possibility of a 
cure may be entertained In those cases in which 
the malignant lesion m the stomach is carcinoma, 
one cannot reasonably expect to be able to accom- 
plish anything more than a prolongation of life 
but that with reasonable digestive comfort In 
the reported 5 cases m which treatment was sur- 
gically successful, 1 patient, who had a carcinoma 
involving practically the entire stomach, lived 3 
years and earned her living during nearly all of 
that period, 1 has lived now a little more than a 
year and does not have any evidence of recur- 
rence, r (leiomyosarcoma) has been operated upon 
too recently to be worth considering from the 
viewpoint of prolonged life, 1 patient died in 6 
months, and 1 died 9 months after operation 
The latter 2 patients could hardly be considered 
as having had their lives prolonged or demise 
made \ery much more comfortable It seems 
wise to present the above facts clearly lest over- 
enthusiasm on our part or others result from a 
report on this subject 

It is but fair, on the other hand, to say that the 
woman who has now lived a year without evidence 
of recurrence has obtained real and worth while 
prolongation of life without disturbing digestive 


difficulties, with the ability to carry on a great 
many activities and that without this procedure 
she would now either be dead or in a most dis- 
tressing stage of carcinomatous involvement In 
consideration of the patient who lived 3 K years, 
certainly 2 to 2)4 years of this period was pure 
gam to her, based upon her expectation of life 
without this operation, and dunng these years she 
had no real difficulties in her digestive comfort 
and was able to carry on her usual activities The 
woman w'lth a leiomyosarcoma of the stomach, 
who has recently left the clinic after a successful 
total gastrectomy was performed, is at least 
relieved of the repeated massive gastric hemor- 
rhages from the ulcerating sarcoma for which she 
entered the clinic, and has, in addition, the very 
definite possibility of prolongation of life and 
possible cure 

It may conservatively be stated w r e believe from 
our experience with total gastrectomy' that this 
operation will be justifiable in occasional cases 
after exposure of the lesion, determination of its 
extent, and the absence of visual metastasis 

Because of the fact that leiomyosarcomas in- 
volving the stomach remain localized, without 
glandular metastasis, over long periods of time 
and because they are of a lower grade of malig- 
nancy than are carcinomas of the stomach, total 
gastrectomy may well be employed here even, as 
was the case in this patient, with practically all 
of the stomach involved The nsk of operation 
in the hands of those who have had experience 
with this procedure is now not prohibitive, the 
prospect of prolongation of life is great, and, 
should recurrence quickly take place, the end is 
not made any more distressing than would be the 
case if the operation had not been undertaken 

There are two distinct types of carcinomatous 
involvement of the stomach. In one, the more 
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Tig 4 a, The duodenum has been cut across The stomach has been turned 
up and retained for traction For the purposes of illustration, in a and b, the 
stomach is not show n \\ rapped in gauze to protect the u ound edges from contami- 
nation with cancer cells Xote in inserts a and b that the esophagus is freed from 
the diaphragm for a considerable distance and so pulled down that direct approxi- 
mation of the jejunum to it is made easier In a, a long loop of jejunum has been 
brought up in front of the transi erse colon and is to be approximated at the dotted 
line, marked by arrows, to the esophagus In b, the posterior row of black silk 
stitches between the esophagus and the jejunum has been inserted 


illustrations) demonstrate a rigid walled stomach 
without peristaltic waves, through which banum 
quickly passes, exploration as to the possibility 
of performing total gastrectomy is distinctly 
justifiable 

Total gastrectomy in our first 2 patients re- 
sulted in fatalities because these patients xvere 
not well selected, both having too far advanced 
lesions Failure in these cases, howex r er, was 
largely attributable to our lack of knowledge and 
experience concerning the technical management 
of these cases An attempt was made in one to 
employ a stomach clamp on the stump of the 
esophagus, an almost impossible procedure at 
least for us and one that distinctly hampered the 
security of the suture line, and in the other the 
esophagus was cut completely across and, with 
its end open, a direct anastomosis was made be- 
tween the open end of the esophagus and the side 
of the jejunum This resulted in spiking of in- 
fected esophageal contents which undoubtedly 
played a part in the fatality by the production of 
peritonitis Iotal gastrectomy was then per- 
formed successfully in 3 cases Another fatality 
resulted from the unwise application of the opera- 
tion to a patient in whom the disease was too far 


advanced, and successful total gastrectomy was 
then done in 3 cases with no fatalities, making 
attempted total gastrectomy in 8 cases, with fatal- 
ities in 3 cases, and success surgically in 5 cases 
From this experience much has been learned in 
the technical management of this operation, and 
a description of the operation of total gastrectomy 
as it is now employed, together with the steps 
which have been developed in this clinic to add 
to its safety is here presented 
The operation is now- done with the patient 
under high spinal anesthesia, nupercaine, 1:1500, 
being used This type of spinal anesthesia, with 
the use of 8 to 20 cubic centimeters, can be trusted 
to last at least 3 hours and thus allows plenty of 
time for the completion of the operation, with* the 
abdominal wall completely' relaxed and with a 
satisfactory' and adequate exposure. I feel sure 
that this anesthetic has greatly facilitated and 
added to the safetv of the operation particularly 
in regard to its technical steps, and, in addition, 
has resulted in lessened drops in blood pressure 
and a lessened degree of shock to these patients 
I behexc that the 3 deaths in this series are at 
least m some part attributable to the inadequate- 
ness of the spinal anesthetic as guen then, m 
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I ig s The itomach and duodenum are completely mobilized the duodenum 
graspc i between clamp* and to be cut airjsjwtlh a cautery at the dotted line In 
<erts a and b show the method emnl >>ed in closing the duodenum In a the tlairp 
has been removed from the duidenumani the duodenum has been mterted with 
its end open and sucked out This leaves sufficient duodenum to invert it easily (note 
the traction tape which elevates the duodenum out of its bed to male its exposure 
more satisfactory! insert b the final closure of the duodenum with interrupted silk 
seromuscular sutures 


common type, the malignant lesion is local on 
the greater or lesser curvature or m the prepv loric 
region, with early and extensive metastatic in 
volvement of the adjacent Ivmph nodes Jt is 
this type of carcinoma of the stomach which we 
are so likely to see late in Us course and in which 
the end results in terms of percentage of cures are 
so discouraging In the other the type in which 
we are interested in this discussion the lesion is 
not local but one in which the energv of the 
malignant growth appears to have expendeJ itself 
m infiltrating throughout the walls of the stomach 
without apparent metastatic involvement of the 
adjacent 1> mph nodes On microscopic cxamina 
lion of the stomach wall from such a case as 
shown in the photomicrographs illustrations the 
cancer cells appear to be streamm down hetwe. n 
the mi!-cl< bundles of the stomach to form the 


limits phstica or leather bottle type of stcnv.ch 
It is in this type of extensive carcinomatous 
volvement uf all or nearly all of the s'oma 
without apparent metastasis that total gaS 
tomv is well worth considering 
Although the operability of the mal'g 5 ’ 
lesion of the stomach cannot with am degree 
certain tv be determined before operation *' 
from the historv or roentgenologic evidence, ire 
are certain points which suggest that an *Vv° .e 
non is justifiable to determine the possibility * 
total gastrectomy In there p3t ents who 
roentgenologic evidence and chemical ‘irdii’gt ^ 
the gastric contents obviously have extc"stv 
carcinoma of the stomach hot in whom eviden 
of setondan effects such as cachexia fixation ® 
the mass and palpable metastasis are not P 1 T 5 *’\ 
and m whom roentgenograms (roentgenologi 
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Fig 6 With the anastomosis between the end of the esophagus and the side of 
the jejunum now completed, the posterior flap of peritoneum fashioned from the dia- 
phragm is sutured to the jejunum fonts support and to remove the weight of the an- 
tecohc jejunum from the line of anastomosis In b, the anterior flap of diaphragmatic 
peritoneum is now attached to the anterior w all of the jejunum, likewise, to relict e the 
suture line from the weight and traction of the loops of jejunum In c, the jejunum 
has been suspended to the diaphragm by sutures of silk to relieve traction on the 
angles of the anastomosis, as was done in the last case In d, the operation is com- 
pleted Note the long proximal antecolic loop of jejunum, note the absence of any 
cntcro-enterostomy It is the long proximal loop which is to serve as a substitute 
for a stomach in these cases in which all of the stomach has been remo\ ed Were en- 
tero enterostomy done, this proximal loop immediately would drain and would not 
then serve as a substitute for the stomach 


After the abdomen is opened, the avascular 
attachment of the left lobe of the liver to the 
diaphragm is severed with scissors (Fig 1) and 
the left lobe of the liver is folded to the right with 
a gauze pad over it and held in this position with 
a long bladed retractor This maneuver, proposed 
hv George Gray Turner and others, provides 
adequate exposure of the left half of the dia- 
phragm and the point at which the esophagus 
passes through that structure The gastrocolic 
attachments to the greater curvature are then 
ligated from the duodenum up to the point where 


the greater curvature joins the esophagus A 
warning should be stated here as to the danger of 
injury to the splenic veins as they enter the lulum 
of the spleen when the vessels running to the 
greater curvature are ligated (Fig. 2 ) This 
structure overlies the hilum of the spleen and at 
this point injury to splenic veins causes trouble- 
some bleeding which is very’ difficult to control 
without doing a complete splenectomy. 

The x'essels of the lesser curvature are next con- 
trolled and the gastric vessels ligated high beside 
the point at which the esophagus penetrates the 
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terms of its limitctl lime period to t h e r ait .. „ 
nhen the patient came out of the noio™ . 
anesthesia nhich nas then gnen a dm P 
anesthetic had ,„ be .dm, altered « taSSS 
■ n Unset, Sfactor, closure and pra f uc r "“''J 
danced degrees of shock 1 3,1 

It is of inteiest as far as the anesthesia goes ,o 
record that following unsatisfactory experiences 
nith novocain spinal anesthesia with its limited 
length of time of relaxation Cas«s i 3 and 


performed before the dev elopment of dilute nuper 
n ., jP lru " anes thesia were successfully accoro 
R. under intratracheal cvclopropane ancs- 
nm n r,,» 0m j ne< ? n,th re S ,onal infiltration with 
novocain and splanchnic block with salisfacton 
\n at r° n ant ex P f,sur e 

Ion® iJr, l ^ esc °P cr itions hav c been done through 
or !Ly rccIus ,nc, S!ons additional cross incisions 
l^een nee 5 ” 5 ,mol ' ,n & resection of ribs have not 
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Fig 10 Fig 12 Fig 13 


Fig 10 Case 2 Barium roentgenogram before opera- Fig 13 Case 2 Barium roentgenogram after opera- 
tion, showing e\tent of involvement of the stomach by tion, showing the anastomosis between the esophagus and 
carcinoma the jejunum and the dilated jejunum serving as a recep- 

Fig 12 Case 2 Innitis plastica type of carcinoma tacle for food 


After the region below the esophagus is care- 
fully protected with gauze pads as a precaution 
against possible contamination during the anas- 
tomosis, a long loop of jejunum, one that can 
readily be approximated to the esophagus, is now 
brought up over the transverse colon and attached 
by interrupted silk sutures to the posterior wall 
of the turned-up esophagus with its stomach still 
attached. Here it is important to speak of a point 
which we have learned as the result of our expe- 
rience, that is, that one interrupted black silk 
approximation should be placed at each end of 
the posterior line of sutures first and that these 
sutures with their ends cut long and held in 
hemostats should be pulled apart and kept pulled 
apart while this posterior row of interrupted silk 
approximation stitch is being placed, thus insur- 
ing sufficient caliber to the anastomotic opening 
between the esophagus and the jejunum Failure 
to appreciate the danger of making this opening 
too small made it necessary in one of our cases 
in which the patient is now living to institute post- 
operative dilatation because of suture narrowing 
With the posterior row of silk sutures inserted, 
an incision is made m the jejunum of a length to 
corresjiond to the width of the esophagus with the 
two traction sutures pulled ajiart In none of the 
latter 5 cases in which the surgical outcome was 
successful were intestinal clamps employed either 
upon the esophagus or ujion the jejunum A \ ery 
small incision is now made into the esophagus at 
one end and into this is quickh introduced a 
rubber catheter attached to a suction apparatus 
and all of the contents of the esojiliagus are care- 


fully sucked out When this has been accom- 
plished, the incision in the esophagus is extended 
a short distance and a second row' of continuous 
sutures of catgut is applied between the posterior 
cut edge of the jejunum and the posterior edge of 
the esophagus as far as it is cut, care being taken 
to lock such stitches to control oozing from the 
cut edges but also to prevent shortening of the 
suture line, which would result m narrowing of 
the lumen As the cut portion of the esophagus is 
approximated to the cut edge of the jejunum, a 
little more esophagus is cut across and sutured 
to the jejunum until the entire posterior second 
layer of locked catgut sutures is inserted With 
a double posterior row of sutures now inserted, 
there is no danger of the esophagus slipping up- 
ward and the anterior wall of the esophagus is 



Fig 1 1 Case 2. Gross specimen 
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Fte 7 Fig 8 Fig 9 

Tig 7 Case 1 Barium roentgenogram before opera Note dilated jejunal loop sening as a subUitult f i t v < 
tion shotting almost complete involvement of the stomach stomach 

by carcinoma Fig ^ Case r Photomicrograph of a section of tw 

fjg 8 Case/ llanum roenigtnagrsm after total cunrinomatousinfiltratun of the nallei tfielinl 
gastrectomy and anastomosis of jejunum to esophagus type of malignancy 

diaphragm The wound edges are mm draped, ing of the phrenic nerve has been done Bis I 
in order to protect them from soiling with the believe undesirable to crush the phrenic pent 
cellophane pads which I have devised The duo since this adds to the danger of pulmonar) ctrv 
denum is then cut across and its open end care plications in an operativ e procedure in which tr 15 

fuJl> inverted with catgut and reinforced with danger is already present to a high degree Tre 

mattress sutures of silk (Fig 3) method of cutting posterior and anterior pc » 

The stomach is now turned up One of the toneal flaps from the diaphragm ami esophagj 
most important points which we have learned as and then attaching these flaps with intemip'« 

the result of our experience with this operation is silk sutures to the wall of the jejunum below tre 

the need of retaining the entire stomach hanging line of anastomosis, rehev mg thus theanastomo'*- 
l»> the esophagus as that structure pas<es through suture of all strain is 1 believe an importt" 1 
the diaphragm The enure stomach is wrapped factor in diminishing the risk of separation 01 1 c 
inagau-epad to prevent contact of its carcinoma jejunum from its attachment to the esophagus 1 

tilled walls with the operator s hands and with the structure at this point without peritoneal cover 
surrounding tissue With the stomach used as a ing and of such consistency that it wv’l rot W"' 1 
handle triction can be made so that flaps of sutures well . 

diaphragmatic peritoneum can be cut posicnorlv After the peritoneal flaps have been (Wcclf 
and anteriorly (Figs 4 5 and 6) where the pen free and fashioned into flaps for later atiachncn 

toneum is reflected from the diajihragm over the to the jejunum (Figs 4 5 and 6) traction is uia e 
esophagus to be utilized as will be described later upon the stomach With gauze on the finge r or' 
to suture to the jejunum below the line of anas a long right angle cvstit- duct clamp, tbecellu 

tomosis thus taking the weight of the attached tissue about the esojihagu* is wiped upward un 

jejunum and its mc*enten off the line of amts t to 1 inches of (he intrapleural portion of t 
tomosis This aKo is one of the most important esophagus are drawn down care being u ed n ° 
technical points which we have developed since to open its attached pleura By this plan enoug 
if this is not done the anastomosed jejunum esophagus can be pulled down out of the trtora 
brought up over the transverse colon as an ante so that the point at which the anastomoss t* 

colic anastomosis hangs bv its own weight to be made between the end of the esophagus aB 

Eether with its mesentery and supported trans the side of the jejunum is much nearer the te 
terse colon, entirely upon the suture line of the of the abdominal wall and thus thts anastomo'i 
anastomosis and ascends and descends with can be performed much more easily and 
diaphragmatic motion unless preliminarv crush greater safety 
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Fig 18 Case 4 Barium roentgenogram before opera- 
tion, showing practically complete involvement of the 
stomach by carcinoma 


Following the completion of the anastomosis, 
the left lobe of the liver is returned to its normal 
position beneath the diaphragm but no attempt 
is made to suture it to the diaphragm from which 
it has been detached The abdomen is then 
closed by whatever method one desires In many 
of our cases the abdominal incisions have been 
closed following the total and subtotal gastrec- 
tomy with a single layer of catgut in the peritone- 
um, the remaining layers are closed by interrupted 
through and through mass sutures placed quite 
close to the wound edges and close together 
Although we do not wish as yet definitely to 
advocate this method of closure of abdominal 
wounds after total and subtotal gastrectomy, one 
layer closure has definite advantages in saving 
of time and quite possible advantages in lessen- 
ing wound complications 

Following operation, the feeding of these pa- 
tients is turned over to the gastro-entcrological 
section of the clinic, and their plan is here sub- 
mitted No food or fluid is given by mouth for 
4 days, all administrations being given intra- 
venously On the fifth day after operation, small 
amounts of malted milk or strained cream of 
wheat gruel are given every hour The usual 
initial feedings consist of ]/ 2 ounce and after a 
day or two this amount is increased to 1 ounce 
and later to 3 ounces About the eighth day after 
operation, cream of wheat is given at 10 00 in the 
morning and a soft-cooked egg at 4 00 m the 
afternoon If this is well tolerated, other feedings 
are added at intervals of approximately 2 hours, 
so that the patient is getting a small, soft feeding 
c\cry 2 hours He is encouraged to drink water 
in addition to these feedings, as often as he likes 
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Fig 19 Case 4 Gross specimen of the totally removed 
stomach Note the limtis plastica type of carcinomatous 
infiltration of its walls The defect on its anterior wall is 
the section removed for microscopic examination 


About the fourteenth or fifteenth day after 
operation, the patient is placed on a compara- 
tively full diet, starting with five small meals 
daily The soft, 2-hour feedings and the malted 
milk and gruel every hour are omitted These 
small meals include cooked cereals, soft cooked 
eggs, cooked fruits, broiled bacon, chicken, fish, 
lamb or beef, baked potato or mashed potato, 
pureed vegetables and bland dessert At the 
beginning of this new regimen, the patient is 
told that he need not eat all of his food on any 
one tray, but he is encouraged to eat as much 
as he can comfortably hold By the time of his 
discharge from the hospital, he is usually eating 
all of the food on his trays and enjoying his meals 
He is kept on a bland diet for several weeks 
after dismissal from the hospital The first change 
that is made is in the frequency of the feedings 
After he can lake three meals without any 
particular discomfort, he is allowed to have un- 
strained vegetables If at an) r time he experi- 
ences discomfort, he is advised to return at once 
to a bland diet with frequent feedings, eliminat- 
ing the solid foods for 2 or 3 days 



Fig :o Case 4 Photomicrograph of a section of the 

gastric wall 
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14 Fig 16 Fig 17 

Tig 14 Case 3 Barium roentgenogram before opera Iimtis plastics type of intiltration of the gastric wai 
Uon showing the extent of involvement of the stomach hg 17 Case 3 Barium roentgenogram after optn 
?>y carcinoma tion showing dilated loop of jejunum serving as a suisu 

Fig ifi Case 3 Photomicrograph of section showing lute for a stomach 


entirety severed thus completely detaching the 
stomach from the esophagus The posterior row 
of catgut sutures is now continued as a Connell 
suture, as in gastro-enterostomy, onto the an 
tenor wall and the anterior wall of the esophagus 
is united to the anterior wall of the jejunum care 
being taken at all times to make traction upon 
the two original silk guv stitches in an outward 
direction in order to maintain the caliber of the 
anastomotic opening between the esophagus and 
jejunum An anterior row of interrupted silk 
sutures is now inserted and with the anastomosis 
completed the prepared posterior apron of 
peritoneum is attached to the jejunum below the 
line of anastomosis by interrupted silk stitches 
and the anterior peritoneal flap is attached in the 
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Fig i? Cast 3 Cross specimen 


same way to the jejunum below the line of suture 
This as already stated is a most important step 
in making the operation safer, since it remoi esau 
weight and tension from the suture line ™ 
entero-enterostomy between the two loops of tht 
anastomosed jejunum is done 

Many of the visitors to the clinic who bavt 
witnessed these operations of total gastrectont) 
and many others who have seen the illustration* 
of this technical procedure m our exhibits 1 
meetings have been a little shocked at theU« 
that jejunojejunostomy is not performed in tb lS 
cases and have asked us if we have not W 
trouble with obstruction at the point of jejuno- 
esophageal anastomosis I believe that to 0 
jejunojejunostomy in these cases is a mistake 
The danger is not that the jejunal contents » 
not pass along the jejunum but that, with ma *“ 
quate caliber to the anastomosed esophagus I<K"* 
will not pass from the esophagus into the jejunum 
We have attempted by leaving a long prow* 
loop of jejunum attached to the esophagus 
make this loop at least in pirt serve as a su 
stitute for a stomach Illustrations taken afte f * 
ingestion of barium show a considerable accumu! 
tion of the barium meal in the proximal 
loop We have had no trouble with 
proximal loops draining past the anastomose^ 
esophagus and 1 believe it is a disadvantage t 
add jejunojejunostomy to the procedure 
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Fig 18 Case 4 Barium roentgenogram before opera- 
tion, showing practically complete imolvement of the 
stomach by carcinoma 


Following the completion of the anastomosis, 
the left lobe of the liver is returned to its normal 
position beneath the diaphragm but no attempt 
is made to suture it to the diaphragm from which 
it has been detached The abdomen is then 
closed by whatever method one desires In many 
of our cases the abdominal incisions have been 
closed following the total and subtotal gastrec- 
tomy with a single layer of catgut in the peritone- 
um, the remaining layers are closed by interrupted 
through and through mass sutures placed quite 
close to the wound edges and close together 
Although we do not wish as yet definitely to 
advocate this method of closure of abdominal 
wounds after total and subtotal gastrectomy, one 
layer closure has definite advantages in saving 
of time and quite possible ad\ antages in lessen- 
ing wound complications. 

Following operation, the feeding of these pa- 
tients is turned over to the gastro-enterological 
section of the clinic, and their plan is here sub- 
mitted No food or fluid is given b\ mouth for 
4 days, all administrations being given mtra- 
vcnouslj On the fifth day after operation, small 
amounts of malted milk or strained cream of 
wheat gruel are given every hour The usual 
initial feedings consist of */£ ounce and after a 
day or two this amount is increased to 1 ounce 
and later to 3 ounces About the eighth day after 
operation, cream of wheat is given at 10 00 in the 
morning and a soft-cooked egg at 4 00 in the 
afternoon If this is well tolerated, other feedings 
are added at internals of approximately 2 hours, 
so that the patient is getting a small, soft feeding 
ex cry 2 hours He is encouraged to drink water 
m addition to these feedings, as often as he likes 



Fig 19 Case 4 Gross specimen of the totally remox ed 
stomach Note the linitis plastica type of carcinomatous 
infiltration of its walls The defect on its anterior wall is 
the section remoi ed for microscopic examination 


About the fourteenth or fifteenth day after 
operation, the patient is placed on a compara- 
tively full diet, starting with five small meals 
daily. The soft, 2-hour feedings and the malted 
milk and gruel every hour are omitted These 
small meals include cooked cereals, soft cooked 
eggs, cooked fruits, broiled bacon, chicken, fish, 
lamb or beef, baked potato or mashed potato, 
pureed vegetables and bland dessert. At the 
beginning of this new T regimen, the patient is 
told that he need not eat all of his food on any 
one tray, but he is encouraged to eat as much 
as he can comfortably hold By the time of his 
discharge from the hospital, he is usually eating 
all of the food on his trays and enjoying his meals 
He is kept on a bland diet for several weeks 
after dismissal from the hospital The first change 
that is made is in the frequency of the feedings 
After he can take three meals without any 
particular discomfort, he is allowed to have un- 
strained vegetables If at any time he experi- 
ences discomfort, he is advised to return at once 
to a bland diet with frequent feedings, eliminat- 
ing the solid foods for 2 or 3 days 



' V ' — " » *IM ’ " V ' 



Fig 20 Ca sc 4 Photomicrograph of a section of the 
gastnc wall 
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Fig n Case s Ruuim roentgenogram shading the 
almost complete involvement of the stomach by targe 
leiomyosarcwnatous masses 

1-ig *3 Case j 1 botomicrograph of section showing 


typical leiomyosarcoma of the stomach 

Fig *4 Case 3 rostopcwtne banum roe n (gem's™ 
showing the anastomosis and loop of jejunum senwsa 
stomach 


As would be expected, rather set ere grades of 
secondary anemia occur after operation owing to 
the lack of a stomach Anemia in these cases has 
been satisfactorily controlled by the administra 
Don of 1i\ct non and hydrochloric acid The 
patient is instructed to take from 20 to 30 drops 
of dilute hydrochloric acid with each meal 



\ itamin concentrates in one form or another aho 
are giv en It is surprising how w ell the«e patents 
eat and how well their nutrition is maintain™ 

REI-OKT OF CASES 

Case 1 \ woman aged 36 years came to the cluuj 

August 20 nw because 0/ nausea and 8“ , 

appetite of 1 " ) ears duration She had had *eiW 
in the epigastrium which was worse since she _■ 
grippe in December 1928 She had lost 20 pon 

F eammauon at the clinic rev ealed that the * 
numbered 4 uoo» and leucocy tes $ <*» the h ng ^ 
wasSspercent On gastric analysis the total «>“ , 

, free hydrochloric acid O blood grade 2 , 

roentgcnolig.c diagnosis was made 0/ a tumor ■*«**««* 
curvature of the stomach (.Fir 7) 

September 14 1920 total gastrectomy 
nostomy and entero enterostomy were peiformcu 
pslbolog'St v lepnrt was colloid carcinoma o/theslo^ 
of the linilis plaslica type with metastasis to t ) 
nodes I Figs 8 and u> a . „cv«ooind 

November 0 1929 erv ibrocytes numbered } 050a", ^ 
the hcmogl jbin was b, per cent The **)'*"* elf 

return to her former work and remained •»*"*££“ / 
go>d health for more than , years She dud Janwu 
“HI of rt urrenct . .c, t i«wc 

^«4SKWT8.jgS{ 

prevent but she had c mmuid to have distress an 

"?dSE£?..V.I»«: U» <» <«*«£ 

numbered 4 S 10 000 the hem gbbm was ?y pev <*“ MtJ j 
gastric analysis the free hydrochloric acid wa»s 7 » 
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acidity, 24, no blood was found Roentgenologic examina- 
tion revealed a carcinoma of the stomach (Fig 10) 

At operation, May 20, 1933, a carcinoma simplex of 
diffuse type was found which involved the entire stomach, 
and total gastrectomy was performed (Figs n, 12, and 13) 
After operation the erythrocytes numbered 4,160,000, and 
the hemoglobin was 80 per cent 
On roentgenologic examination, March 8, 1934, 10 
months after operation, a new carcinoma was found in the 
transverse colon The patient died September 23, 1934 
Case 3 A woman, aged 57 years, came to the clinic 
December 20, 1933, because of severe pain after eating and 
loss of weight and strength She had had vague indigestion 
for years On August 15, 1933, she began to have severe 
distress Her usual weight was 135 pounds, on admission 
it was 107 pounds 

Erythrocytes numbered 4,040,000, leucocytes, 7,850, and 
the hemoglobin was 74 per cent Gastric analysis revealed 
total acidity, 9, and free hydrochloric acid, 5, blood, grade 
4, was found The pre-operative roentgenogram is shown 
in Figure 14 

At operation, January 2, 1934, a carcinoma simplex of 
the linitis plastica type was found and total gastrectomy 
performed (Figs 15, 16, and 17) August 23, 1934, on ex- 
amination elsewhere, evidence of recurrence was found 
The patient died 9 months after operation 

Case 4 A woman, aged 61 years, came to the clinic 
November 9, 1936, because of abdominal pam She had 
lost 13 pounds Gastric analysis revealed total acidity, 
18, and free hydrochloric acid, 4, no blood was found 
Erythrocytes numbered 3,320,000, leucocytes, 7,900, and 
the hemoglobin was 70 per cent The pre-operative roent- 
genogram is shown in Figure 18 
Total gastrectomy was performed December 7, 1936, and 
a carcinoma of the linitis plastica type was found (Figs 19 
and 20) No glands were seen outside of the stomach or 
in the mesentery 

December 28, 1936, erythrocytes numbered 3,690,000 
and leucocytes, 7,300, the hemoglobin was 74 per cent A 
constriction of the csophagojcjunal juncture was dilated 
February 23, 1937, and this procedure has been repeated at 
intervals In February, 1937, when the patient returned 
for examination and dilatation, no evidence of recurrence 
was found Her digestive processes are quite reasonably 
satisfactory, as is her general activity and state of health 
Case 5 \ woman, aged 27 years, came to the clinic 

October S, 1937, because of sudden onset of massive gastric 


hemorrhagt s, without previous symptoms Her appetite 
had been good and she had not had any digestive disturb- 
ances Operation had been performed elsewhere in De- 
cember, 1933, and several lesions which were thought to 
be benign had been removed from the stomach 

Examination at the clinic was negative except for her 
gastric condition The erythrocytes numbered 3,460,000 
and leucocytes, 6,600, the hemoglobin was 53 per cent On 
roentgenologic examination, multiple new-growths, prob- 
ably leiomyosarcomas, were found occupying practically 
the entire stomach (Fig 21) 

Total gastrectomy, with anastomosis of the jejunum to 
the esophagus, was performed October 18, 1937 The 
pathologist’s report was leiomyosarcoma of the stomach 
(Figs 22, 23, and 24) Examination of this patient in 
January', 1938, showed the hemoglobin to be 89 per cent, 
the erythrocytes numbered 5,800,000 Her weight had 
remained the same (90 pounds) At this time her general 
condition was quite satisfactory 

SUMMARY 

Care must be exercised in the selection of 
patients to be submitted to total gastrectomy 
In the cases of carcinoma suitable for this 
operation, life may be prolonged but few if any 
cures may be expected In cases of leiomyosar- 
coma, with early operation, it is not unreasonable 
to assume the possibility of a cure 
Technical procedures xvhich we have developed 
as the result of our experience and which we 
believe make the operation easier and safer are 
submitted 

The successful cases are briefly reported, to- 
gether with pre-operative and postoperative data. 
Total gastrectomy has now been successfully 
accomplished by a number of surgeons It is a 
demonstrably justifiable procedure from the point 
of view of its technical performance and it may 
be done with a not excessive mortality The 
ability of patients to exist in reasonable comfort 
without a stomach has been established 
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Fi 0 Case s Barium roentgenogram showing the typical leiomyosarcoma of the stomach 
almost complete involvement of the stomach by lar„e I jg 24 Case 5 Postoperative banum roeiueennp*® 
ieiomyosarcomatous masses showing the ana tomosis and lop of jejunum serving *>* 

lift j Case j Photomicrograph 0/ section showing stomach 


As would be expected rather severe grades of 
secondary anemia occur after operation owing to 
the lack of a stomich Anemia in these cases has 
been satisfactorily controlled by the admmistra 
tion of liver iron and hydrochloric acid The 
patient is instructed to take from 20 to ,0 drops 
of dilute hydrochloric acid with each meal 



\ itamin concentrates in one form or another also 
are given It is Surprising how well these patois 
eat and how well their nutrition is maintained 

REPORT OP CVSES 

UI 1 V woman aged 36 pears came to the d' n *j 
\ugust 10 1010 because of nausea and gas and 1 
appetite of iA years duration She had baa severer* 
in the epigastrium which was worse Since she h « 
grippe m December i 0 jS she had lost 20 pounds sl«<* 
November iq*8 . 

Lvauunation at the clinic revealed that the 
numbered 4 14° 000 and leucocylcs <1 600 the ;hfnj<*l 

was Sj percent On gastric analysis the total ac'on 

5 free hydrochloric acid o blood grade J *? s , “, ltr 
roen tgenol igic diagnosis was made ol a tumor w t'*8 
curvature of Ihestomach (hig 7) . lU 

September 14 1 010 total gastrectomy mprapyi 
nostomy and enlero enterostomy were perform! 0 
pathologist s report was coll 51 1 carcinoma of the >1® 
of the li runs plastics lype with metastasis to the lv j 
nodes digs Sami g 1 „ «^aan-t 

Novembcrg xgrg erythrocytes numbered 3 *v° “T. 
the hcmopl ibin was r, per cent The patient was * . 

return to hi r former wrrk and remained in toniparali / 
gmd health for more than j years she died January 1 


1 Hi of re 


May iv 1 




ime to the cltmr 
je she had n»J 

. of cpiga trie pain m >oths previou Jv* 

had vomited Since that lime actual pant had no* 
present but she ha I c ntmued to have distress after nr 
with regurgitation , _ lrt 

haaminatnn at the bmc revealed (hat thecrytnr*’^ 
numbered 4 S 1 0 000 the hem g) 1 in «a* }$ P er< [f"J 
gastric analysis the fret hydrochloric 1 
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mav first bring the posterior edge oi the peritone- 
um into view. "Aside from the fact that the lumbar 
trigonum is the anatomical point for drainage of 
the kidr.ev. the most important feature o: having 
a tube come out at this point is that the patient 
can lie comfortably on her back without kink- 
ing or bending oi the rube. This is most important 
in the postoperative care of these patients. 

Thirteen of oar patients had pyonephrosis or 
infected hydronephrosis, requiring nephrectomy, 
who were too sick to withstand any major proce- 
dure. Nephrostomy as a preliminary measure car. 
be done very easily here with the technique as 
outlined. 

The kidney is usually markedly enlarged, often 
adherent to the surrounding tissues, dose to the 
transversalis musde and fasda. and is usually 
well walled o 5 by perinephritis. Musde splitting 
exposure of the lower pole and a stab wound for 
drainage will usually suffice. Occasionally the in- 
fected kidney consists oi r or 3 separate pyone- 
phroric sacs which do not communicate, and 
which must be incised and drained separately. 
Better exposure can readily be obtained by cut- 
ting the upper angle of Petit's triangle upward to 
the rib and with upward traction oi the rib the 
rest of the kidney is brought into dew. The expo- 
sure can also be aided by cutting the latissimus 
and internal oblique for about 1 inch, at the pos- 
terior angle of the incision — this, however, is usu- 
al h rot necessary. 

Eight o: the 13 patients requiring two-stage 
nephrectomies improved with preliminary drain- 
age. so that the kidney could be removed success- 
fu ! lv at a later date. The postoperative course 
iVIovmg the second stage nephrectomy was un- 
eventful in all cases Five did not survive — thev 
were very S’ck patients whose general condition 
was bad when first, seen Seven of the 13 had 
calculous pyonephrosis. In a of these a number of 
large stones were easily removed through this 
sma'l incision under local inf’b. ration anesthesia. 

One patient had a stone m the renal pelvis 
which had produced an acute b’oek with asso- 
cated severe renal infection Her gall-bladder 
fc^d been removed a weeks previously under a 
mistaken diagnosis. When it was disco \ ered later 
that her chills and fever were due to a renal cal- 
c -‘ , - us 'riih mtecuon her condition had become 
grave A simple repbrostomv was done very 
gc Cn i\ under local anesthesia, ard following this 
her condition impreved rapmlv. Three weeks 
later a recurrence o: fever and' chi'ls made re- 
phrectomx necessary Th>s was then done sue- 
cessiulix anc with an ureventtul postope~ative 
con vo.' essence. ' ' 


One i>a:ient with a congenital solitary kidney 
had anuria oi a days' duration. The x-ray findings 
had been negative for stone. A nephrostomy tube 
was inserted and brought about improvement tor 
a few days, but Hs condition gradually became 
worse: he died ic cat's after operation. Necropsy 
revealed a number oi large stones that were radio- 
translucent. At operation the kidney was under 
tension but showed no evidence of infection. In- 
stead oi the musde splitting exposure it would 
have been best in this case to have mace a wide 
exoosure of the lumbar space and to have de- 
livered the kidney. Careful exploration through a 
neohrotomy wound would have located the 
stones. These should have been removed at the 
time oi operation With stones left in the kidney, 
the presence oi a tube may promote infection — or 
aggravate the already existent infection. 

One patient had a badly infected kidney with 
apparently marked destructive changes, as shown 
by pyelogram. She was quite sick, and a nephros- 
tomy was done at the time as a preliminary oper- 
ation to a nephrectomy, which we planned to do 
later. She improved slowly at first, but after a 
period of a months, intravenous pyelograms 
showed a remarkable change. The kidney ap- 
peared almost normal The tube was removed 
after a period o: 3 months. Evidence of renal 
infection reappeared within a tew days after this, 
and another rephrestomy was done. Another e 
months elapsed with a tube in the kidney, after 
which time the second tube was removed. She has 
been well since then This patient has been seen 
frequently during the past r years. Her urine is 
still slightly cloudy, but she feels well Repeated 
pyelograms appear normal, and her renal function 
on the side operated upon is good. 

A frequent cause of chronic hydronephrosis 
either unilateral or bilateral, is ureteral block cue 
to extension from carcinoma of the uterus. These 
patients have already lost considerable weight ard 
may be suburemic when this complication ap- 
pears. Seven of our patients- belonged in this 
group and were operated upon for temporary re- 
lief of the hydronephrosis. All operations were 
done very simply under local anesthes 1. The 
general condition of these patient- improved for 
only a short period of time or showed no ch-ange. 
Xo radical treatment oi the carcinoma with either 
surge rv or radiation was possib’e. All cfed within, 
a period o: a months. 

One patient ha.d hvdronephros’s of one side 
with a constant dull ache in the loin which was 
due to postoperative pelvic adhesions, causing 
low uretem' obstruction. Repeated attempts at 
dilatation were unsuccessful and w-ere esuadlv 
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NEPHROSTOMY 

Some Clinical and Experimental Observations 

HARR} C ROLSICk MD C/iicago Illinois 


T HF most satisfactory drainage of the considerable time may elapse before a decision is 
Lidnev is obtained with a tube inserted made to relieve the patient of her anuria or the 
into the pelvis through the renal paren unnarv extravasation and she mav then be too 

chvma Nephrostomy affords rapid re sick to withstand further abdominal exploration 

Iiel ot the renal infection usually associated with It is here that nephrostomv done quickly and with 
ureteral obstruction and gives better drainage a minimum of trauma acts as a life saving measure 
than either pyelostomy or ureterostomy Some The technique commonly recommended for 
surgeons employ nephrostomy routinely following nephrostomy requires a muscle cutting lumbar 

all conservative operations on the kidnev A exposure and delivery of the kidney A small 

nephrostomv tube is frequently left in place fol opening is then made in the pelvis and a forceps 

lowing pyelotomy for stone for the purpose of inserted through this opening and brought out 
permitting better control of the associated renal through the lower pole of the kidney A small 
infection and some drainage through the lower mushroom catheter is then earned back to the 
pole of the kidney must always be had to make pelvis with the withdrawal of the forceps How 
possible a succesful end result following plastic ever, nephrostomy is often necessary for sick pa 
operations on the renal pel ns tients who cannot tolerate the rather extensive 

Chronic pyelonephritis which responds to no operation of wide lumbar exposure and delivery of 
other form of treatment may occasionally be re the kidney Nephrostomy, just as cystostomy 

heved by nephrostomy , and thus the sequel of should be a minor procedure, and it can be done 
pyonephrosis and atrophic py elonephntis mav be equally as simply , and with \ ery little discomfort 
prevented to the patient 

The patient who requires the removal of a During the past 4# years we have done S 
pvonephrotic kidney but is too sick to withstand nephrostomies successfully through a simple mus 
nephrectomy can have a preliminary nephros cle splitting lumbar exposure of the lower pole of 
tomy to tide him overuntil it is safe to remove the the kidnev Twenty four of these were done 
kidney A large number of our patients belonged under local infiltration anesthesia In this oper 


to this group 

Chronic unilateral or bilateral hydronephrosis 
due to low ureteral obstruction mav be relieved 
temporanlv by nephrostomy Following this an 
attempt can be made to free the ureter from the 


ation as show n in the accompanying illustrations 
bilateral hydronephrosis (Figs 1 2, 3 4) excellent exposure of the lower 
:ruction mav be relieved pole of the kidney is obtained in all cases This is 
omy Following this an all that is neccssarv The kidney is left ut situ ami 
free the ureter from the is not delivered A stab wound is then made in 


postoperative scar or adhesions secondary to the lower pole through to the p*lvis This is fol 
chronic pelvic or adnexal inflammation lowed b\ the inseriion of an No 18 or No to 

Nephrostomy is indicated as a temporarv mea» catheter preferably a mushroom into the pelvis 
ure following accidental hgafion or cutting of the through this opening Hemorrhage is readilv con 
ureters in pelvic operations particularly if the trolled by the catheter in place Hemostasis is 
injury is bilateral If the ureteral injury is diag aided by a small packing placed looselv around 
nosed earlv enough— within the first 48 hours— the lube In 2 instances a superficial suture 
and the condition of the patient permits the ab through the capsule on either ude of the tube was 
domen should be reopened and the ureteral dam necessary to control bleeding The various steps 
age repaired This is not a simple task and usually of this operation are show n here The incision is 
remnres the aid of the urologist with the evsto parallel to and just below the rib and about 6 
scope m the bladder and ureteral catheters inches long The kidney rest need not be elevated 
inserted in order to locate the ureters However high 

* , F xposure is simple and can be done in most 
ro^w r °»nd y rl^lSSiinil itew h cases under local infiltration anesthesia Occa 

M*ch»*rR«se iiovpinL _ . . sionalh the peritoneum must be retracted for 

Pre'tnltU before l be Cb.«go lrol<*> *1 "ooety Member genl , y f QT the CTposure at Petit S triangle 
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followed by feverof a few days’duration Nephros- 
tomy was then done A few weeks later it was 
found possible to pass a small ureteral bougie 
after a rather prolonged session at the cy sloscopic 
table, and with no postcy stoscopic febrile reac- 
tion This dilatation was then repeated at short 
mter\ aK, and the nephrostomy tube was remov ed 
When last seen there was no evidence of hydro- 
nephrosis, and she felt well 


Four patients had the ureters ligated or cut dur- 
ing pelvic operations One patient was seen 9 
days after operation She had been passing some 
unne through the vagina, but she had a rather 
high fever and w as uremic She died the same das 
without operation In another patient, seen 6 
days after operation, a nephrostomy was done, 
but =he expired 2 days later Nephrostomy was 
done on one side only because the condition of the 
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fig i 

[I s i : j and 4 \anous step* of nephrostomy with a muscle splitting 
c\po ure of the lower pole of the kidnet The kidney is not dclnercd This 
can be dine under local infiltration anesthesia fig i first slip fig a 
Muscle splitting operation I ig t Loner pole expos tl and tab wound made 
with kidney /« ulu 1 ig 4 Nephrostomy comp 1 ted 
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Fig 8 


Figs 6 and 7 Marked fibrosis and replacement of kidney 
tissue by scar 2 and 3 months following insertion of deep 
mattress sutures experimentally rn the dog’s kidney 


Fig 8 The renal \ein was clamped for a period of 15 
minutes and the kidney removed 3 weeks later Note 
degenerative changes still present 


A patient who had been stabbed m the loin 
developed profuse hematuria immediately after- 
ward, but the urine had already begun to clear 
after a few hours She continued to bleed, how- 
ever, from the stab wound, and was operated 
upon upon exposing the kidney we found that a 
clot had formed in the clean stab wound in the 
kidney, and complete hemostasis had resulted 
The external bleeding was due to muscle injury 
which was readily controlled We had here a 
clinical experiment showing that suture of the 
kidney is not necessary for hemostasis 

However, it would not be wise to depend merely 
on temporary compression of the nephrotomized 
kidney for permanent hemostasis If the edges of 
the wound can be kept rather firmly together, 
excellent control of the bleeding can be had, and 
one can then feel quite sure of the hemostasis We 
have found both clinically and experimentally 
that superficial sutures through the cut edges of 
the capsule running through the parenchyma on 
the surface, with or without the implantation of 
muscle or fat in the suture line, are all that is 
necessary to accomplish this purpose 

It is not necessary to employ deep mattress 
sutures Deep sutures can do considerable harm 
Constriction of the blood supply to the portion of 
the kidney incorporated m the mattress suture 
causes some necrosis from which bleeding may 
ensue This is probably a major cause for late 
nephrotomy bleeding ft is not a rare experience 
to have a simple nephrotomy for a small stone 
followed by bleeding 2 weeks’ later which almost 


exsanguinates the patient The late effect of ne- 
crosis and slough due to interference with the local 
blood supply of the area incorporated in the mat- 
tress suture is the formation of scar tissue In the 
experimental animal, large areas of fibrosis in the 
center of the area incorporated in the mattress 
suture can be noted grossly when these kidneys 
are examined later. Much scarring and destruc- 
tion ensues, as shown by the accompanying photo- 
micrographs of sections of kidneys in which mat- 
tress sutures had been placed 2 (Fig 6), and 3 
(Fig 7) months previously. 

We have had occasion to re-operate upon 2 pa- 
tients who had nephropexy 18 months previously 
in each case. The method of nephropexy con- 
sisted of carrying a No 2 doubled chromic catgut 
suture through the lower pole of the kidney, and 
then firmly attaching it to the twelfth rib The 
kidney was held firmly and well up in good posi- 
tion at the second operation 18 months later, but 
the lower pole shoxved considerable change grossly 
due to fibrosis It is doubtful whether ligation of 
even a large aberrant vessel in the treatment of 
hydronephrosis — a procedure which is often con- 
troversial — can produce much more damage than 
noted m these 2 cases 

Temporary’ control of bleeding during the oper- 
ation is usually obtained by compression of the 
kidney with one hand In 2 cases in which we 
removed encysted cortical stones, the bleeding 
vessels which could be readily seen at the margin 
of the parenchyma and cyst wall were clamped 
and then ligated 
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There is some fibrous ti sue which had formed in a portion 
of the tract of the nephrostomy wound but the rest of the 
kidney remained normal 


patient did not permit much surgery It is possi 
ble that if seen earlier a bilateral nephrostomv 
which was indicated could have carried the pa 
lient through 

One patient had anuria of 3 days duration, but 
did not appear sick Attempts at passing ureteral 
catheters were unsuccessful The next day, how 
ever some urine appeared in the bladder and 
from then on she excreted large quantities of 
urine The anuria was due probably to ligatures 
around both ureters which became loose after a 
few davs and the patency of the ureters was then 
restored It would not be safe to wait a longer 
period before again operating in the hope that a 
happ> end result such as this would be the 
sequel 

Another patient had both ureters ligated Four 
ila>s later abdominal exploration nas successful 
in partial!) deligatmg the left ureter but the right 
ureter was torn in the attempt to remove the hga 
ture The torn ureter could not be sutured but 
some of the defect was repaired b> covering the 
postenor peritoneum ov er it She was seen b> us 
7 da>5 alter the econd operation and it days 
following the first pelvic operation She had been 
passing small quantities of urine from the bladder 
for 5 or 6 dais She was v erv sick how ev er and 
her abdomen had gradually become markedly <hs 
tended The lumbar space was exposed under 
local anesthesia on the side where the ureter had 
been tom dunng the second operation The pen 


toneum bulged somewhat into the wound, and 11 
was opened before attacking the kidnev About 
3000 cubic centimeters of urine escaped from the 
wound Nephrostomy was then done and the 
peritoneum was closed This patient bad a slow 
convalescence but with it a progressive recovery 
It is interesting to note the ability of the pen 
toneum to tolerate large quantities of unne for a 
long period after mtrapentoneal rupture of the 
bladder and surgical injuries to the ureter 
We re opened the abdomen f> weeks later and 
attempted repair of the tom right ureter Ap- 
proach was very difficult because of adhesions and 
distortion of the ureter It was found however 
that the defect m the ureter had been bridged 
over during this interval of diversion of the 
urine apparently with the aid of the postenor 
peritoneum and thus the continuity of the ureter 
was restored This was a rather fortunate end 
result, for late repair of ureteral injuries is often 
very difficult and may be unsuccessful An at 
tempt to repair a ureterovaginal fistula in an 
other patient was unsuccessful because of a dense 
scar to which the iliac vessels were adherent 
Nephrectomy of the involved side became neces 
sary later 

We performed a number of nephrostomies on 
dogs, but were able in only 2 of our experiments to 
prevent the dog from pulling the tube out within 
the first 24 or 48 hours The tube was removed 
8 days after operation in both of the dogs we had 
been able to control and the kidney then removed 
4 weeks later in one, and 3 months later in the 
other The wound in the kidney was difficult to 
locate 3 months after operation Sections from 
this kidney show some scar on the surface and 
some fibrosis in the tract of the nephrostomy (Fig 
$), but nowhere else Except for this the rest of 
the kidnev is normal It is evident, therefore 
that very little injury to the kidney results from 
the nephrostomy Considerable clinic'll evidence 
has demonstrated that the severely infected kid 
ney frequently returns to normal following the 
relief of obstruction and drainage Thisispartvcu 
larly true following open drainage by nephros 
tomy and is evidenced withm a few weeks after 
operation bv a return to the normal pvelographic 
outline and normal renal function 

We did a large number of simple nephrotomies 
on dogs for the purpose of determining the best 
method of hemostasis following incision into the 
renal parenchv ma Complete hemostasis resulted 
following simple apposition and compression fora 
few minutes of the 2 halves of the nephrotomized 
kidney This was reported some years ago by 
Carson and Goldstein 
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F)g i A, B, C, Three turnbuckles fitted with right 
angle ends, i, Wyeth bone pin, 2, j, different length Stein- 
mann pins 

surgically prepared and draped with sterile towels 
and sheets as needed A 7 to 8 inch incision is 
made either to the inner or outer side of the crest 
of the tibia so the suture line wall not be over the 
crest At this stage an oblique osteotomy of the 
fibula is done through a separate lateral incision 
or through the original incision The sides of the 
tibia are freed of all soft tissue for almost the 
length of the incision and a circular motor saw 
cuts longitudinally down the middle of the tibia 





Fig 2 Pm through os calcis, sterile muslin strip over 
each projecting end The strips are crossed and tied to 
crossbar of foot piece Patient on Hawley table 

for 5 to 7 inches A chisel or saw, depending on 
the accessibility, cuts the lateral half of the tibia 
at the distal end of the longitudinal cut, and then 
the medial half of the tibia at the proximal end of 
the longitudinal cut (Fig 3) The periosteum is 
divided at the same level as the last two cuts and 
then the fascia is cut according to indications 
presented 

The circular saw does not entirely cut through 
the posterior tibial cortex in the longitudinal cut, 
so a thin chisel completes this bone cutting A 
short Steinmann pin is now placed through the 
lower portion of the tibia and then a second and 
longer one is driven through the tibia just below 
the tuberosity (Fig 4) 


Fig 3 Dark line shows direction of 
osteotomy of tibia and fibula 

big 4 Shows Steinmann pin in 
lower and upper ends of tibia and the 
suspension of leg to bracket above 



Fig 5 \n tenor view looking from above knee toward 
loot Each lateral turnbuckle is turned in a horizontal 
plane and the an tenor one in a vertical plane Note 
incorporation of bone pins and turnbuckles in cast. 
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\anous measures ire recommended for tem 
porary control of hemorrhage during nephrotomy , 
such as a rubber band, or a clamp about the pedi 
cle However, even temporary interference with 
the blood supply (o the kidney may cause con 
siderable cellular change which requires manv 
weeks for regeneration 

Physiologists are well acquainted with the fact 
that compression of the \ enous circulation is most 
damaging to an organ passive congestion inter 
fering with oxidation and rapidly producing de 
generative changes particularly as result ot m 
creased pressure and tension within the organ 
Thus clamping of the renal vein for 15 minutes 
caused degenerative changes from which the kid 
ne\ had not entirely recovered 3 weeks lateT 
as shown in Figure 8 Temporary clamping for 
IS minutes of the entire pedicle, together with 
the ureter, is less damaging than clamping of the 
vein alone, and clamping of the renal arterv alone 
is least damaging of these procedures 

These observations are not new It is interest 
ing to note that when the vein alone is clamped 
the kidney becomes blue, v ery tense and hard, and 


actually increases in size When the artery alone 
is clamped the kidney becomes soft and pale ana 
shrinks in sue to almost one half that of the 
normal kidnev (2) 

CONCLUSIONS 

1 Nephrostomy can be done very simph 
through a muscle splitting lumbar exposure of the 
lower pole of the kidnev Local anesthesia will 
suffice in most cases 

2 Nephrostomv causes very little permanent 
injury to the kidney 

3 Deep mattress sutures should not be u«etl 
for hemostasis in kidney surgery 

I am indebted to Dr It Necheles for his valuable nd and 
suggestion! to Dr M \ppel for his aid in reviewing the 
histol'Ric sections and to Miss Garvin for her aid 1" 
preparing the microscopic sections 
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TIBIA AND FIBbLA LENGTHENING THE 
TURNBUCkLE METHOD 

F A ALCORN M I) Lincoln Nebraska 


S INCE November 8 1932 there hav c been 
37 bone lengthening operations done at 
the Nebraska Orthopedic Hospital Lin 
coin Nebraska In 2 of these cases the 
femur as well as the tibia and tibula was length 
cred The lengthening was done 22 times on the 
left leg and 15 times on the right \ll patients 
were under 17 years of age 
Thirtv two shortenings were from the results of 
po/toimclitis 1 from fracture 1 from c\stic )x>ne 
disease 1 from tuberculosis ol the hip and 2 from 
a congenital anonulv 

Outjdc of the tegular operating instruments 
only a few definite tools are needed (Fig 1) «uch 
as <i) V steel bone pins (2) 3 turnbucklcs fitted 
with right an 0 le ends (;> an orthopedic table or 
traction frame (4) a circular or other satisfactorv 
bone saw 

From I he Sur*«»1 On ol the Nelrw t* Orthnprd »<"- 
fwtv] Lincoln NtbrasU. 


The main steps of the operation are earned out 
in the following order 

1 Insertion of pm in os calcis anil su«pen*ion 
of patient on the tabic (Fig 2) 

2 Osteotomy of the tibula (Fig 7) 

7 Osteotomv of the tibia (Fig ?) 

4 Insertion of a pin in lower and upper ends ot 
tibia (Fig 41 , . , „ 

<; I ncorjio ration of steel pins and three »env 
buckles in leg part oS a double spvca cask (Fvg 5! 

The method as emplovcd at the Nebraska 
Orthopedic Hospital consists esscntiallv of the 
following .. 

The patient is suspended on the Hawlev table 
in the customary way except that a stenleWvefn 
or Steinmann pin is dm en through the o» calcis 
of the leg to be lengthened and a sterile muslin 
stnp vs placed ov er each projecting end of the piflr 
ts crossed and is tied tighth to the cross bar at 
the base of the footjucce (I ig ) The leg 1* 
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buckle is essential to insure stability and prevent 
slight motion or play It is not necessary for the 
ends of the turnbuckles to be against the project- 
ing ends of the bone pms, and it is easier to place 
them correctly if this is not attempted It will be 
remembered that the pin ends are all held solidly 
in the cast, and any force applied on the leg cast 
also transmits the same force to the pins The 
plaster bandages encircling the leg at the oper- 
ative site need to be only of four or five layers 
(Fig 6), as in the mid-area a circular cut is made 
on the third postoperative day so the upper and 
lower cuffs may separate as the turnbuckles are 
turned (Figs 5 and 6) In order to control the 
leg adequately, a double spica or double leg cast 
is applied 

POSTOPERATIVE LENGTHENING OF TIIE LEG 

Turning of the closed turnbuckles is started on 
the fourth postoperative day, and one to two full 
turns are accomplished each day thereafter until 
the desired length is reached and checked b} r x-ray 
examination Making one-half or more turns 
twice a day is less annoying to the patient, and is 
earned out whenever possible to do so By the 
last method mentioned, very little discomfort was 
experienced by the largest number of the patients 
The two lateral turnbuckles are turned equally at 
the same time, and then the anterior one is turned 
an equal distance By so doing, the original ahne- 
ment is usually maintained (Fig 7). If the right 
direction is not maintained by the tibial shaft, one 
or two turnbuckles can be turned separately or 
combined to make the correction 
It usually takes from 17 to 27 days to accom- 
plish the desired length, which varies from 1 5 to 
2 25 inches It is usually difficult to get over 2 
inches, and only in a few cases is it attempted, and 
then when conditions are favorable The cast is 
left on 4 to 6 weeks after the turning is stopped, 
but the pins are removed in 4 weeks A protective 
single leg cast is applied for another 4 to 6 weeks, 
depending on the extent of bone repair, and then 
a walking caliper is used for 2 to 3 months In 
cases of very small spindle like bones, the caliper 
should be worn as long as conditions demand its 
use 

RESULTS 

The results were satisfactory in the large major- 
ity of these cases In 4 cases the full desired 
length was not obtained, but as minor details of 
technique were corrected, a more uniform length- 


ening was obtained, and in no case was it more 
than 2 25 inches In the majority of cases 1 5 to 
2 inches was obtained. In the patient with the 
congenital shortening of the femur and tibia, a 
total increase in length of 4 75 inches was ob- 
tained, 2 5 inches in the femur, and 2 25 inches 
in both tibia and fibula 

CONCLUSIONS 

1. A simplified turnbuckle procedure for length- 
ening of the tibia and fibula is presented which 
can be used by a large number of bone surgeons 
With slight modifications the same procedure 
may be used for other bone lengthenings, such as 
the femur The overlapping of tibial fragments in 
leg fractures may be handled in a similar manner, 
and thus correct ahnement attained The same 
turnbuckle extension principle is also used in 
pulling down high dislocations of congenital hips 

2 The apparatus necessary for this method of 
lengthening is inexpensive, easy to obtain, and 
readily controlled. 

3 The two lateral turnbuckles and tibial bone 
pins furnish the necessary traction and counter- 
traction to the bone and soft tissue, and the 
anterior turnbuckle controls displacement in the 
anteroposterior direction Two steel pins placed 
several inches apart in the upper tibial fragment 
will further prevent anterior displacement when- 
ever this maj r be thought to be necessary 

4 By this method it is unnecessary to lengthen 
the Achilles tendon 

5 The results obtained are equal to any ob- 
tained from the use of more complicated and more 
expensive apparatus. 

I acknowledge my indebtedness to Dr H Winnett Orr, 
chief visiting surgeon, for suggestions and the use of cases 
in making a report of this senes of lengthenings 
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Two to three double strands of chromic catgut 
JSo 3 are tightlv tied equidistant about the split 
tibial shaft The end sutures should be at least 
i inch from the cut ends of the tibia! shaft and 
special care is taken to include no soft tissue in 
the sutures encircling the bone The extension 
wheel to the foot attachment of the Hawle> table 
is now tightened and some length is gained before 
the wound is dosed b> using chromic catgut for 
the fascia and plain catgut for the skin Catgut 
is used for the skin so that the dressings need not 
be disturbed for the remotal of sutures at a later 
date The oftener dressings are tampered with 


the more certain is infection to occur A vaseline 
gauze strip covers the entire suture [me and favors 
seepage of serum and tissue fluids and therebt 
lessens swelling Sterile dressings are placed o\er 
the rase line gauze, and then sterile sheet wadding 
is wound about the leg and pins A sterile muslin 
strip is looped over each projecting end of the 
proximal tibial pin and tied to the overhead 
swinging bracket (Fig 4) These strips should lie 
tight enough to release the tension on theonginal 
muslin strip in case one is used supporting the 
knee in a slightlj flexed position 

Cotton sheeting is wound about the leg and 
felt pads are placed at the customary areas need 
mg protection Plaster of Pans bandages encircle 
the leg and at corn ement turns are w ound about 
the respcctne ends of the pins in the upper sod 
lower ends of the tibia and oscalcissoastoanchor 
them firmlj in the cast 1 After one half of the 
customary thickness of a feg cast is applied and 
the plaster starts to be a little firm a turnbutlle 
is placed slightly over half wav down on each side 
of the leg and one on the anterior surface (Figs 5 
and 6} The ends of the three turnbuckles must 
be firmlj incorporated in the outer lavers of the 
cast and be equidistant from each other in the 
longitudinal planes (Fig 5) The anterior turn 
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increased, the discomfort was maximal on pres- 
sure over the proximal half of the second meta- 
tarsal bone There was no pain over the first and 
fifth metatarsal bones Twenty days later a firm 
lump made its appearance, corresponding to the 
region of the greatest tenderness Roentgenologic 
examination gave evidence of a mass which was 
the result of the formation of callus around a 
fracture In 1899 Thiele reported on 17 cases 
which occurred m a single battalion in 3^2 months 
On roentgenologic examination 15 of these pa- 
tients gave evidence of fracture He considered 
the lesion to be the result of indirect force and 
drew attention to what he claimed was the 
sequence of events in this condition He claimed 
that prolonged flexion of the bones led to an 
inflammatory reaction and in cases in which the 
force continued to act a fracture occurred 
Momburg, writing in 1904, agreed with this con- 
ception of an inflammatory reaction leading to 
proliferation and subsequent fracture when the 
strain continued He performed roentgenologic 
examination of the feet of many soldiers who 
made no complaints referable to the feet and he 
demonstrated silent periosteal proliferations of 
the second and third metatarsal bones in several 
of the cases Kirschner, in 1905, when reporting 
on 82 patients, agreed with Schulte and Runstrom 
that in all cases the condition resulted from frac- 
tures or infractions, which were perhaps not 
noticed at first but, he said, if careful re-examina- 
tion were carried out his claim would be con- 
firmed He considered that all such conditions 
followed exhaustion of the muscles of the foot 
Physicians are indebted to Baehr, 1913, for his 
study of the mechanics of fracture 

Deutschlaender, in 1921, in his second contri- 
bution to the study of this subject, suggested a 
bacterial factor m the etiology of this condition 
His views were based on 6 cases in all of which 
the patients were women In 3 cases there was 
fever of low grade, formation of callus, which 
normally was present in 3 to 4 weeks, did not 
appear until the ninth week. He considered that 
the cause in those 3 cases w r as hematogenous 
bacterial periostitis of low grade Although 
Deutschlaender’s name has been given to march 
foot because of his early work on the subject, 
research has shown that Breithaupt was the 
original imestigator in this field Trcthowan 
m 1921, and Jones and Lovett in 1923, in treatises 
on orthopedic surgery, refeircd to march foot as 
pmi ford 

Thalw it/er considered that march foot was 
caused b> periostitis and that fractures were 
present only when demonstrated Tobald, in an 


analysis of 1500 cases, found fracture in 49 7 per 
cent, periostitis in n 9 per cent, old fracture in 
5 7 per cent, and no fracture in 32 7 per cent 
Blecher, in an investigation of 78 patients, was 
the first to draw attention to recurrences of old 
fractures He reported 2 cases m which fracture 
had recurred for a third time Speed and Blake 
also grouped their cases into (1) those in which 
there was no tumor, roentgenologic findings rvere 
negative, and recovery was complete in 7 to 10 
days, and (2) those in which the duration of 
symptoms and disability w-ere prolonged, lasting 
3 months, callus was excessive, and a fracture 
line was usually, but not always, seen 

Perhaps the most acceptable view is that of 
Zeitlin and Odessky, who concluded that march 
fracture occurred as a result of overloading a foot 
already weakened functionally and anatomi- 
cally The number of hypotheses advanced to 
explain this condition indicates the uncertainty 
which still shrouds its origin Inflammatory fac- 
tors doubtless are present m a small proportion 
of cases In others, neurogenic influences probably' 
play their part, but without doubt m the great 
majority of cases the condition is the result of 
trauma of greater or lesser degree to feet of 
which the functional sufficiency is well below par 
Homgmann drew attention to the similarity 
between this fracture and that which occurred m 
states of starvation, the so called spontaneous 
fracture. Turner invoked the influence of a 
trophoneurotic factor, while Blencke blamed high 
heels It is to Jansen, who described 6 cases, that 
physicians owe the enunciation of the circulatory 
explanation, a view shared by r Narvi In 1926 
Jansen suggested that spasm of the interosseous 
muscles led to hypertrophy of the muscle tissue 
and of the periosteum Subperiosteal hemor- 
rhages followed, he said, and this resulted m 
partial absorption of the bone, with resultant 
increase in brittleness and susceptibility to frac- 
ture In substantiation of this claim he pointed 
out that periosteal changes never were noticed 
on the outer border of the fifth metatarsal or on 
either border of the first metatarsal bone, the only' 
regions from which the mterossei do not arise 
The Sloanes considered that flat feet led to 
secondary disturbances of circulation of the foot, 
increased brittleness of bone and an increased 
tendency to fracture Dodd claimed that a short 
first metatarsal bone, by throwing the foot into 
pronation and bringing the stress and strain of 
weight-bearing on the second metatarsal bone, 
w as the predominating factor M riser’s view s are 
in concord with those of Dodd, while Morton’s 
four points gi\e additional support to Dodd’s 



MARCH FRACTURE 

Deutschlaender’s Krankheit, Marsthgradro ulst, Fussgesclmulst, 
MarsihfraUur, Fracturc-de-Recrue, Pled Drfule, Pied Foret, 
Pied de Marche, L’Enfiure du Pied, Pied Surcharge 

HfciNJtt \\ ME 1 ERDING MO T A C i> , and GEORGE A POLLOCK M B , F R C $ , (Ed ) 
Rochester, Minnesota 


T HE dictates of extreme fashion in mod 
em footwear, the sedentary habits to 
which most of us too easily submit and 
the ubiquity of an overdeveloped trans 
portation service, all have contributed to lowering 
of the normal mu cular tone of the American 
people to such an extent that complaints con 
cermng the feet todav are among the commonest 
heard bv members of the medical profession 
Wien to the aforementioned factors is added the 
casualness with which the average phvsician 
regards what to him is a minor malad> there is 
at hand one of the mam causes for the flourishing 
state of extraprofession3l groups We would 
suggest therefore that the practittoner consider 
march fracture as a possible diagnosis in every 
case ol painful feet in which a complaint is made 
of sudden onset of symptoms following unaccus 
tomed and excessive exercise 

Most of the literature on this subject has come 
from the pens of European authors engaged in 
the care of soldiers whose daily lot was excessive 
marching and weight bearing A lesion which is 
likely to be confused with malignancy but which 
can be recognized and which docs respond to 
treatment should be of interest to every prac 
t icing phvsician 

The credit for the original description of what 
i now recognized as march fracture must be 
gi\en to Dmthaupt In 1855 this German mill 
tars surgeon reported on several cases of per 
sistenlH edematous and painful feet occurring 
in so'diers follow mg forced marches To this con 
dition he applied the name f uss%ezdrauht from 
hi» observations he was of the opinion that the 
condition was the result of an inflammatory re 
action in the tendon sheaths traumatic in nature 
and a direct sequel of the untoward strain to 
which certain feet were subjected during a march 
In 1877 W ei-bach described a imdar condition 
which evinced itself 2 to 3 days following a route 
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march Although he agreed with Bmtfajpts 
opinion regarding the etiology, Weisbach con 
sidered that the pathological lesion affected the 
ligaments rather than the tendons and their 
sheaths and applied the term syudesmths mda 
tarsca In 1887 Pauzat as the original French 
investigator, put forward the hypothesis that the 
causal factor was to be found in the dorsal foU 
of the soldier s shoe He believed that the first 
stage was that of simple swelling of soft tissi 0 
but that this was followed by periosteal prohfera 
tion, the sequel of irritation set up bv the shoe 
fold resulting in definite osteoplastic periostitis 
In 1883 Poulet, also <petking from his experience 
in the Trench army, suggested the "rheumatic 
diathesis, as the prediepo ing factor an hvpothe 
sis more in keeping with (he trend of modern 
thought Three years later, in zSqi, Martin first 
suggested that the symptoms were produced by 
synovitis and arthritis of the joints of the fore 
part of the foot He reported on three causes 
(r) simple periostitis, (2) tendinitis alone and 
(3) periostitis complicating mediotarsal arthritis 
A review of the whole subject was pubJi hed in 
1897 by Busquet in which he divided the ca«cs 
into two categories (1) traumatic and (2) 
diathetic but even in this latter group he admit 
ted that whereas predisposition the result of 
some general condition might exist the localizing 
factor was traumatic With the advent of 
roentgenology much that was pure hypol>~i« 
was swept away and in examination of 35 parents 
described by Stcchoiv, who was the first to exam 
me his patients by this method the lesion behind 
march foot was demonstrated to be fracture of a 
metatarsal bone In the same year 1897 Schulte 
in reporting a senes of yy cases stated that in all 
the caujil factor was a fracture He described a 
tvpical case that of a sol her who after a long 
march returned to camp with a burning sensation 
in the middle portion of his right foot The (ol 
lowing morning in spite of a swollen foot he 
undertook an hours march Tain and swelling 
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Fig i, a and b The fracture passes transversely 
through the third metatarsal bone and callus 



Fig 2, a and b Fracture of the second metatarsal bone 
and marked formation of callus m hypertrophied second 
metatarsal bone The head of the first metatarsal bone 
had been excised for hallux valgus 


tion of fluid from irritation at the site of fracture, 
there is a gradual periosteal proliferation, which 
becomes roentgenologically evident after 3 weeks 
This spindle-shaped penosteal formation in the 
shaft of the bone, with unrecognized fracture, has 
led to the erroneous diagnosis of sarcoma It is 
interesting to consider Deutschlaender’s findings 
in his report of 1921, on those cases of possibly 
infectious nature, wherein callus did not appear 
until the ninth week 

SYMPTOMATOLOGY 

In the vast majority of cases the first symptom 
is an ache or burning pain in the fore part of the 
foot, for which the patient is unable to account 
The discomfort may be felt only when weight is 
put on the foot, rest giving complete relief, but in 
other cases a dull ache is constantly present In 
those cases in which the patients are soldiers, the 
pain occurs in the course of a march. In some 
such cases it is so severe that the men are unable 
to walk, in others, they are forced to lighten their 
equipment, while in others again, the discomfort 
is not very prominent and the men may even 
continue at their usual duties without much 
complaint Swelling is present on the dorsal 
aspect in cases of minor degree, but in those in 
which symptoms are very marked, edema is 
oln lous on both the dorsal and plantar surfaces 
The edema is usually localized to the region 
which lies above the bones involved but in some 
cases it may extend up as far as the ankle joint 
Iicclix mosis is not present. In our series two 
patients had, in addition to pain and swelling, 
definite erythema oxer the dorsum of the foot. 


In s cases of our series a history of trauma could 
not be elicited, even on pointed inquiry In 3 
cases a minor degree of trauma might have been 
a causal factor, for the pain of one patient 
developed in the course of a game of tennis; that 
of another, immediately on taking a forceful step 
forward, and a third admitted to a period of 
unusual exertion while she w'as on a camping holi- 
day, in no case of the 3, however, w’as there any 
suggestion of definite direct injury Another 
patient, a tall, slim young physician, said that 
before the onset of his pain he had been subjected 
to the excessive strain of overwork For years he 
had worn arch supports This would tend to 
confirm the opinion we hold that march foot 
afflicts those patients w’hose feet are already 
weak but are adequate until some sudden or long 
continued strain affects the weakest of the 
metatarsal bones and fracture results Tender- 
ness, with pain on walking at the site of fracture, 
is the most outstanding sign 

SEX AND AGES OF PATIENTS AND SITE OF 
TRACTURE 

Although men are predominantly the victims, 
in our practice women have been more often 
afflicted with this condition In our senes 7 
patients were women and j were men, their 
average age was higher than that usually reported; 
it was 39^ \ears The \oungest patient was 19 
years of age and the oldest, 61 years In our 
group the left foot w-as invoU ed in 4 cases and 
the right m 5, while in the tenth case fractures 
occurred in both feet In this tenth case the 
second metatarsal bone of the left foot was frac- 
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claim, three of these points are that the first inter 
metatarsal space is prolonged backn ard, that the 
first metatarsal hone is short, and that posteriorh 
situated sesamoid bones at the head of the first 
metatarsal have virtually the effect o! shortening 
the first metatarsal bone These factors lead to 
the change which constitutes the fourth point, 
namely, compensatory enlargement of the shaft 
of the second metatarsal bone, but if hypertrophy 
i> inadequate and the strain continues fracture is 
likely to occur 

March foot has been a subject of sporadic 
interest since its original description by Breit 
baupt There hav e been definite cy cles of interest 
alternating mth periods when the literature has 
been devoid of even the briefest reference to the 
lesion Originally considered to be exclusively 
one of the hazards of a militarv career it has 
more recently shown itself as a liabihtv of orih 
nary civilian existence Undoubtedly it is much 
more common among men who follow an active 
career such as that led by the average soldier 
who as a recruit mav undergo forced marches and 
physical drill daily , but among traveling salesmen 
(Goldman) waitresses and shop attendants ca*es 
are far from rare Although the fold of the shoe 
in th«. average military boot mav be responsible 
for considerable discomfort the site of pressure 
docs not uniformly correspond to the situation of 
periosteal proliferation and fracture found in 
examination of patients with march fracture 
Muscular spasm with resultant circulatory inter 
ference, has been advanced as an explanation of 
many of those cases m which periosteal prolifera 
tion is found However to account for the sudden 
fracture in association with which evidences of 
change in densitv of bone and periosteal hyper 
trophy are lacking on roentgenology examination 
this explanation is hardly adequate 

From our personal experience and from a review 
of the literature of this type of fracture it would 
seem that the majority of the evidence points to 
the lesion occurring in those feet which are 
physiologically inadequate be the cause what it 
may anemia, hypotonic muscles, short first meta 
tarsal ‘•egment, and so forth Continued and 
repeated strain, such as that sustained on a long 
route march or the stress and strain of excessive 
standing aggravated by the neces-.it> of support 
in'* extra weight mav result in rupture of that 
metatarsal bone on which the greatest strain is 
placed The comparative rartly of the condition 
among members of the general public probably 
is, explained by the promptitude and ease with 
which the average person can rest when fatigued 
It w ould be of interest to make and we propose to 


carry out m the future a senes of investigations 
of the concentration of calcium phosphorus, an J 
phosphatase in the blood of victims of this lesion 
March foot might be defined as a fracture of 
the second or third or fourth metatar al bones 
without known adequate cause The condition 
mo t commonly affects the second metatarsal 
bone Nion in his senes of 575 cases found the 
second metatarsal bone affected in 112, the third 
metatarsal bone m 98, and the fourth metatarsal 
bone in 17. the first was involved in 1 case onh 
In his entire senes fracture was proved definitely 
to have occurred in only >28 cases One cannot 
place too much reliance on the roentgenologic 
findings because not infrequent! y a bone at first 
roe ntgenologically negative, has been found on a 
roentgenologic examination made several weds 
later, or at operation, to be fractured Speaking 
generally, the first and fifth metatarsal bones are 
not affected As a rule only one bone is affected 
but cases hav e been described in which two hones 
in the same foot have been involved and Saves 
described a condition in which the second and 
third metatarsal bones were affected on the right 
and the first and second metatarsal bones on ihe 
left In our group one case is cited in which a 
similar bilateral involvement had occurred The 
site usually is either the middle or the proximal 
third but m our patients the fracture occurred 
in the distal half of the metatarsal bone 
rREUisposrvc cvuses 

Predisposing factors include fatigue of the 
muscles and ligaments circulatory interference 
anil increase in weight large, badly fitted shoes 
which do not support the lore part of the fool 
and flat feet In short there is no single predis- 
posing cau-e but a summation of several nu nor 
factors breaks down a natural resistance 
EXCITING FACTORS 

Sudden quick steps and repeated Subminirral 
trauma are the exciting causes Id most cases in 
which roentgenograms are made anteroposterior 
lateral and oblique views will show a thin line of 
fracture in the shaft of the metatarsal wilhciit 
displacement but in an appreciable proportion 
of cases no solution in continuity of bone is seen 
In many cases of this latter group however sub 
sequent roentgenologic examination after 5 to G 
weeks will demonstrate the presence of a frac 
ture tte believe that the periosteal proliferation 
results from constant irritation in an imperfect*' 
immobilized fracture that is subjected to lh e 
stress and strain of weight bearing and motion 
As a result of stripping of periosteum and collcC 
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negative roentgenograms, definitely should dis- 
tinguish tenosynovitis from other conditions 
One of us (Meyerdmg) had a case in which the 
patient’s own physician reasonably enough had 
made a diagnosis of sarcoma and had advised 
immediate amputation The question of march 
fracture arose but the other features were so 
much in favor of the more serious condition that 
a preliminary biopsy was decided on and at 
operation the simpler condition was proved to 
be present on microscopic examination of tissue 
Dodd reported a case m which amputation was 
carried out, and it was not until the specimen was 
examined by a pathologist that the true nature 
of the tumor became apparent Syphilitic 
periostitis can be excluded by flocculation tests, 
these are carried out routinely in all of our cases 

TREATMENT 

Pm medicatrix natw cl is as potent a therapeutic 
factor in march fracture as it is in many of the 
other ills to which flesh is heir No doubt many a 
soldier in times gone by was cured by time and 
rest alone In this modern age, relief of pain is 
demanded by the soldier as vociferously as by 
the merchant, and no measures are more effective 
in relieving discomfort than rest, together with 
heat in the form of diathermy or infra-red light 
Specially made arch supports are effective, as 
are splints of tongue depressors applied with 
adhesive tape A wide toed, well fitted, heavy 
soled boot with an elevated, large, square heel, 
and the aid of a crutch or cane, enable the patient 
to get about with minimal discomfort In certain 
cases in which the patient must continue at his 
work we have applied a plaster cast from the knee 
to the toes, with successful results. 

REPORT OF CASES 

In the cases which now are to be reported, 
relevant laboratory examinations of the urine 
and blood and other special examinations were 
made without disclosing anything that bore on 
the condition here discussed 

Case i A woman, unmarried and aged 33 years, 
reported for examination on June 18, 1936 Her height 
was 5 feet (132 cm ) and her weight 126 pounds (57 kg ) 
\t the time of admission she complained of pam in the left 
foot of 7 to S months' duration and said that pain had 
come on following a game of tennis She had been examined 
and roentgenograms had been made elsewhere some 
months prexiously, with negntixe findings 

At the time of our examination the general physical 
findings were negatixc and roentgenograms gaxe exidencc 
of an old fracture of the left third metatarsal bone, with 
periosteal reaction mesially (Fig l.anndbf 

Case 2 A butcher, aged 33 >cars, reported for examina- 
tion on May 9, 1927 His height was 6 feet (1S3 cm ) and 



Fig 4, a and b Fracture of the distal third of second 
metatarsal bone of left foot, with slight displacement and 
without penosteal proliferation 


his weight 150 poundsf 68 kg ) On admission he com- 
plained of pam in the left foot of 3 days’ duration, but he 
did not give a history of trauma He stated that pam had 
begun in the fifth toe, along the outer side of the foot, and 
that swelling had occurred and had extended to the right 
side of the ankle 

General physical examination gave negative results 
Roentgenograms gave evidence of fracture of the proximal 
phalanx of the fifth toe of the left foot and of the shaft of 
the fourth metatarsal bone 

Case 3 A housewife, aged 47 years, reported at the 
clinic m 1926, at which time her height was 5 feet, ■j'/i 
inches (171 cm) and her weight 174 pounds (79 kg) 
On admission she complained of attacks of swelling and 
pain of the dorsum of the right foot, of 2 months’ dura- 
tion She attributed her symptoms to an operation for 
bunion that had been performed elsewhere 1 year pre- 
viously A history of trauma could not be obtained 
on inquiry' 

Roentgenologic examination demonstrated that (1) the 
head of the first metatarsal bone of the right foot had been 
excised as a step in the treatment of her hallux valgus and 
(2) that a thickened second metatarsal bone had been 
fractured in its middle third, without displacement but 
with marked formation of callus (Fig 2, a and b and Fig 
3, a and b) Our interpretation of the findings was that, 
as a result of excision of the head of the first metatarsal 
bone and the consequent shortening of this segment, 
pronation of the foot had occurred, throwing increased 
strain on the second metatarsal bone Compensatory 
hypertrophy of the second metatarsal bone occurred but 
this was not sufficient to support the weight, as a result 
fracture occurred 

Case 4 A woman, unmarried, and 50 y’ears of age, 
reported for examination on Noxember 11, 1928 Her 
height was 5 feet, 7 '/i inches (171 cm) and her W’Cight 
163 pounds (74 kg ) She complained of pam, swelling and 
stiffness of the left foot when walking, of 6 months’ dura- 
tion While she had been walking with a blister on the 
foot, she had noticed pain and swelling oxer the metatarsal 
bones \ history of trauma could not be elicited, but 
recently the patient had increased in weight 

I lie diagnosis of fracture was not made on first inspec- 
tion of the roentgenograms but when thev were renewed 
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lured and roentgenologic evidence pointed to old 
fractures in the second and fourth metatarsal 
bones of the right foot As a rule one bone only 
is attacked and usually the condition is unilateral 
We found on reviewing our cases in the light of 
roentgenologic findings that in 1 case the second 
and third metatarsal bones of the left foot were 
affected while in another case, although the 
second metatarsal bone was the source of the 
trouble which caused the patient to seek our 
ads ice the roentgenograms ga\e evidence of 
deformity of the head of the fifth metatarsal bone 
of the same foot this deformity w as strongly sug 
gestive of an old fracture In still a third case 
fractures were found in the shaft of the fourth 
metatarsal bone and in the proximal phalanx of 
the fifth toe of the left foot One of our patients 
had double hallux valgus which might have been 
a predisposing cause and another had undergone 
excision of the first metatarsal head 2 had worn 
arch supports for several years Masentz reported 
a case in which there were fragmentation of the 
internal cuneiform bone fracture of the head of 
the second metatarsal bore and fracture of the 
base of the fifth metatarsal bone 

PROGNOSIS 

The prognosis is uniformly good In the early 
stages changes mav not be noticeable but after 2 
weeks periosteal fuzziness is distinctlv discernible 
By the third or fourth week exuberant callus is 
the rule although in Deutschlaender s latter 
series tins was delated until the ninth week As 
the fracture hrals the exccssn e callus is absorbed 
and after 6 monlbs only residual thickness at the 
site remains as a clue to the preceding defect 

IHVGNO-IS 

In am ca«v of painful feet a histon of over 
exercise of prolonged and exce sive weightbearing 
or of the wearing of arch supports for weak fett 


should especially in the absence of direct trauma 
cause the phvsician to think of march fracture 
and roentgenologic inv estigation should be earned 
out the phy sician should not at tribute the sy mp- 
toms of pain swelling or even fine crepitation to 
the simpler tenosynovitis It must be borne m 
mind, however that not infrequently the roent 
genologic report ma) be negative for fracture \ 
practical point in examination of the roentgeno- 
grams is inspection of the films held at varying 
angles to modify the intensity of illumination 
too brilliant light frequently masks the hair line 
shadow of the fracture Furthermore an oblique 
v lew should be taken for in certain cases a hair 
like line of fracture invisible in the antero- 
posterior and lateral views becomes apparent in 
the oblique exposure Fv en when all three views 
are searched carefully definite evidence of frac 
ture cannot be seen in a certain number of cases 
vet in a roentgenogram made 4 weeks later the 
shadow of the line of fracture may be distinct 
In Straus case, periosteal overgrowth of the meta 
tarsal bone was obvious but it was not until the 
bone had been removed at operation and sec 
Honed longitudinally that the fracture became 
visible 

DIFFERENT! VL DI VCNOSIS 
The onlv important conditions which arc of 
concern here are (i) tenosv novitis anil (2) osteo- 
genic sarcoma Straus reported a case in which 
the patient gave no history of trauma but in 
which a tumor was palpable in the shaft of the 
metatarsal bone and the roentgenograms disclosed 
the presence of a tumor but nofracture thcpalient 
also complained of nocturnal pain and had lost 
appreciablv in weight \\c believe that when 
doubt exists as to ihe exait diagnosis biojtfv 
should l>e earned out and the opinion of an 
expert pathologist should !>c obtained to clear 
the issue Swelling superficial pain tenderness 
and local increase in temperature with rcpeatedlv 
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negative roentgenograms, definitely should dis- 
tinguish tenosynovitis from other conditions 
One of us (Meyerding) had a case in which the 
patient’s own physician reasonably enough had 
made a diagnosis of sarcoma and had advised 
immediate amputation The question of march 
fracture arose but the other features were so 
much in favor of the more serious condition that 
a preliminary biopsy was decided on and at 
operation the simpler condition was proved to 
be present on microscopic examination of tissue 
Dodd reported a case in which amputation was 
carried out, and it was not until the specimen was 
examined by a pathologist that the true nature 
of the tumor became apparent Syphilitic 
periostitis can be excluded by flocculation tests, 
these are carried out routinely in all of our cases 

treatment 

V is medicatrix natures is as potent a therapeutic 
factor in march fracture as it is in many of the 
other ills to which flesh is heir No doubt many a 
soldier in times gone by was cured by time and 
rest alone In this modern age, relief of pain is 
demanded by the soldier as vociferously as by 
the merchant, and no measures are more effective 
in relieving discomfort than rest, together with 
heat in the form of diathermy or infra-red light 
Specially made arch supports are effective, as 
are splints of tongue depressors applied with 
adhesive tape A wide toed, well fitted, heavy 
soled boot with an elevated, large, square heel, 
and the aid of a crutch or cane, enable the patient 
to get about with minimal discomfort In certain 
cases in which the patient must continue at his 
work we have applied a plaster cast from the knee 
to the toes, with successful results 

REPORT OF CASES 

In the cases which now are to be reported, 
relevant laboratory examinations of the urine 
and blood and other special examinations were 
made without disclosing anything that bore on 
the condition here discussed 

Case i A woman, unmarried and aged 33 years, 
reported for examination on June 18, 1936 Her height 
was 5 feet (132 cm ) and her weight 126 pounds (57 kg ) 
\t the time of admission she complained of pain in the left 
foot of 7 to 8 months’ duration and said that pain had 
come on following a game of tennis She had been examined 
and roentgenograms had been made elsewhere some 
months previously, with negative findings 

\t the time of our examination the general phjsical 
findings were negative and roentgenograms gave evidence 
of an old fracture of the left third metatarsal bone, with 
periosteal reacUon mesially (I lg 1, a and b) 

Case 2 A butcher, aged 5 1 years, reported for examina- 
tion on May 9, 1Q27 His height was 6 feet (1S3 cm } and 



Fjg 4, a and b Fracture of the distal third of second 
metatarsal bone of left foot, with slight displacement and 
without periosteal proliferation 


his weight 150 pounds( 68 kg) On admission he com- 
plained of pain in the left foot of 3 days’ duration, but he 
did not give a history of trauma He stated that pain had 
begun in the fifth toe, along the outer side of the foot, and 
that swelling had occurred and had extended to the right 
side of the ankle 

General physical examination gave negative results 
Roentgenograms gave evidence of fracture of the proximal 
phalanx of the fifth toe of the left foot and of the shaft of 
the fourth metatarsal bone 

Case 3 A housewife, aged 47 years, reported at the 
clinic in 1926, at which time her height was 5 feet, 7K 
inches (171 cm) and her weight 174 pounds (79 kg) 
On admission she complained of attacks of swelling and 
pain of the dorsum of the right foot, of 2 months’ dura- 
tion She attributed her symptoms to an operation for 
bunion that had been performed elsewhere 1 year pre- 
viously A history of trauma could not be obtained 
on inquiry 

Roentgenologic examination demonstrated that (1) the 
head of the first metatarsal bone of the right foot had been 
excised as a step in the treatment of her hallux valgus and 
(2) that a thickened second metatarsal bone had been 
fractured in its middle third, without displacement but 
with marked formation of callus (Fig 2, a and b and Fig 
3, a and b) Our interpretation of the findings was that, 
as a result of excision of the head of the first metatarsal 
bone and the consequent shortening of this segment, 
pronation of the foot had occurred, throwing increased 
strain on the second metatarsal bone Compensatory 
hypertrophy of the second metatarsal bone occurred but 
this was not sufficient to support the weight, as a result 
fracture occurred 

Case 4 A woman, unmarried, and 50 years of age, 
reported for examination on November 11, 102S Her 
height was 5 feet, 7K inches (171 cm ) and her weight 
163 pounds (74 kg ) She complained of pain, swelling and 
stiffness of the left foot when walking, of 6 months’ dura- 
tion While she had been walking with a blister on the 
foot, she had noticed pain and swelling over the metatarsal 
bones A history of trauma could not be elicited, but 
recently the patient had increased m weight 

The diagnosis of fracture was not made on first inspec- 
tion of the roentgenograms but when they were reviewed 
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tured and roentgenologic evidence pointed to old 
fractures in the second and fourth metatarsal 
bones of the right foot As a rule one bone only 
is attached and usual!) the condition is unilateral 
We found on rex tew mg our cases ui the fight of 
roentgenologic findings that in i case the second 
and third metatarsal bones of the left foot were 
affected, while in another case, although the 
second metatarsal bone was the source of the 
trouble which caused the patient to seek, our 
advice the roentgenograms gave evidence of 
deformity of the head of the fifth metatarsal bone 
of the same foot this deformit) w as strongly sug 

? ;estiv c of an old fracture In still a third case 
ractures were found in the shaft of the fourth 
metatarsal bone and m the proximal phalanx of 
the fifth toe of the left foot One of our patients 
had double hallux xalgus which might haye been 
a predisposing cause and another had undergone 
excision of the first metatarsal head 2 had worn 
arch supports for sey eral y ears Masentz reported 
a case in which there were fragmentation of the 
internal cuneiform bone fracture of the head of 
the second metatarsal bone and fracture of the 
base of the fifth metatarsal bone 
PROGNOSIS 

The prognosis is uniformly good In the earl) 
stages changes ma\ not be noticeable but after 2 
weeks periosteal fuzziness is distinct!) discernible 
B) the third or fourth week exuberant callus is 
the rule although in Deutschlaender s latter 
senes this was delayed until the ninth week \s 
the fracture heals the etcessiy e callus is absorbed 
and after 6 months only residua! thickness at the 
site remains as a clue to the preceding defect 
111 VGNOsIS 

In any case of painful feet a history of o\cr 
exercise of prolonged and exce siycwcightbeanng 
or of the wearing of arch supports for weak feel 


should especiall) jn the absence of direct trauma 
cause the phvsician to think of march fracture 
and roentgenologic inyestigation should be earned 
out, the ph>sician should not attribute the symp- 
toms 0/ pain, su elling or ev en fine crepitation to 
the simpler tenosvnoy itis It must be borne in 
mtnd however that not infrequent!) the roent 
genologic report may be negame for fracture \ 
practical point in examination of the roentgeno- 
grams is inspection of the films held at var)mg 
angles to modif) the intensity of illumination 
too brilliant light frequent!) masks the hair line 
shadow of the fracture Furthermore an oblique 
view should be taken, for in certain cases a hair 
like line of fracture, invisible in the antero- 
posterior and lateral views becomes apparent in 
the oblique exposure Fven when all three views 
are searched carefull) , definite ev idence of frac 
ture cannot be seen in a certain number of cases 
)et in a roentgenogram made 4 weeks fater the 
shadow of the line of fracture ma) be distinct 

In Straus case periosteal overgrowth of the meta 

tarsal bone was obvious but it was not until the 
bone had been removed at operation and see 
tioned longitudinall) that the fracture became 

v lsible 

DIFFEREVTI \L niVCNOSIS 

The only important conditions which are of 
concern here are (1) tenosvnovitis and (*) osteo- 
genic sarcoma Straus reported a case in which 
the patient gave no histor) of trauma but in 
which a tumor was pilpable in the shaft of the 
metatarsal bone and ihc roentgenograms disclosed 
the presence ofa tumor but no fracture the patient 
also complained of nocturnaf pain and had lost 
appreciably in weight We believe that when 
doubt exists is to ihc exact diagnosis biopsv 
should be carried out ind the opinion of an 
expert pithologist should be obtained to clear 
the 1 sue Swelling sujtrticial pain tenderness 
and local increase in temperature, with repeatedly 
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(Fig 4, a and b) There was shght displacement of the 
fragments, without periostea! proliferation The roent- 
genograms also disclosed the presence of a deformity of 
the head of the fifth metatarsal bone of the same foot, 
probably the result of an old fracture As the patient 
insisted on working, a cast of plaster of Pans was applied 
to the foot and he returned to his work Three weeks 
later, he returned to the clinic and was found to be very' 
much improved and free from pain At this time he 
recalled that while in the Army, in 1917, marching caused 
him to become disabled by pain in the left foot For the 
4 years before he came to the clinic he had been treated 
for bilateral claw' foot and painful callosities Arch sup- 
ports and transverse metatarsal bars had been prescribed 
for these conditions and had given him some benefit 
Case ro A female nurse, in training and aged 19 years, 
was under observation for secondary anemia when she 
came to the office complaining of pain and tenderness 
along the dorsum of the right foot and of pain along 
the extensor tendons of the third right toe, of 3 days’ 
duration 

Foci of infection were not found The patient’s height 
was 5 feet, 3 yi inches (161 cm ) and her weight 108 pounds 
(49 kg ) There was a moderate degree of bilateral flat 
foot Crepitus could not be elicited on examination The 
consulting orthopedic surgeon thought that the condition 
of the right foot was the result of tenosynovitis and strapped 
the foot The woman felt better for 2 days following this 
and then the condition was worse and pain continued 
Roentgenograms disclosed the presence of a subperiosteal 
fracture of the distal third of the third metatarsal bone, 
without periosteal thickening (Fig 5, a and b and Fig 
6, a and b) 

In all cases treatment by means of rest, heat, 
and splinting resulted in satisfactory' recovery. 

SUMMARY 

We believe that march foot, although infre- 
quently recognized in civilian practice, does occur 
and may be entirely overlooked or confused with 
tenosynovitis or sarcoma In the differential 
diagnosis, we wish to emphasize the difficulty of 
recognizing the shadow of the hair-line fracture 
in roentgenogram It is our belief that the 
periosteal proliferation results from irritation at 
the site of fracture, and is the result of imperfect 
immobilization We believe that biopsy should 
be carried out when any doubt exists as to the 
true nature of the condition 
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Fig 5 a and b Fracture of It* dutal ikni <4 third 
metatarsi bone 


at con ultation a diagnosis of old fracture ef the womi 
metatarsal bone of the left foot was made moreover evi 
dence of a more recent fracture of the third metatarsal 
bone was found 

Case s A female nurse aged at years, reported for 
eianunation on August a iq*o. She complained of pain 
in the right foot and stated that 4 dies previou 1) while 
going upstairs, she had felt something “nop in the region 
of the second toe Hot fomentations and rest had resulted 
in relief of the condition but walking had aggravated it 
and caused more pain and swelling 0/ the foot. 

On examinati n diffuse swelling and tenderness over 
the -eeond metatarsal bone of the right foot were found 
while on the plantar aspect of the head of the second 
metatarsal bone there were thick caUvsities. Roentgen 
ologic examination disclo-ed ihr presence of a fracture of 
the second metatarsi) bone Eleven da vs subsequent!* 
roentgenologic examination gave evidence of light di. 
plaeeroent of the fracture and of exuberant fotmatxn 
of callus 

Case t> \ male physician aged 54 )ears reported f r 
examination on Fet ruarv 1 1036 Ills weight was 164 
pound i, 4 kg ) and his height 5 feet 1 1 inches (r'o cm.' 


He gave a hi. ton of pun and swehicg of tit feet deveVr* 
ing 4 months previous to his admissxw 

On examination of the rven trenograms it was f end that 
a fracture involved the middle of tie shaft of tie «ecrcd 
metatarsal bone of the left foot and there wa sugjesjve 
evidence of an old fracture of tie word and fourth ceti 
tarsal tones of t*-e right fooL Mul :ple caSos.tirs i_d 
tfichophytosj were found on examination of loti fret. 
Further questions elicited the fact that tie patient haf 
been v*r> active profesawnillv had overworked, and had 
become fatigued previous to tie onset cf is sttt»- oms. 
He bad worn arch sjpp« rls for «o me time 

Case 7 \ woman aged 4s vein, reported f 1 era-n—j 
tiononjuhj 1017 Her height was s feet o inches (1 » 
cm) and her weight 1^3 pounds ( ikgl She compound 
of pam swelling and redness in the region of tie f-erth 
toe of the right foot of 1 month 1 duration, ^he s.a of 
that the pain was present onlv when she walked and Ul 
recentlv she had gamed weight. There was a hut rv <t 
the patient being un usual! v energetic while 00 a tarrjert 
tnp about a month previous to admission K.1 she ctsid 
not recall having sustained anv rLrect trauma 

Roentgenograms disc) red the presence of a fnct-re of 
the Umd metatarsal bone of the right foot. 

Case S A nun aged 61 years, reported for nULTllM 
on June 16 1015 Her height was s feet. 4 inches (163 raj 
and her weight n* pounds (56 kg ) ‘•he cor-fju-rd w 
pain in the right fx>t of { to 4 divs duration. Vereex.<oi 
that she had experienced pain while she was very acme 
looking after children and had taken a forceful step fx 
ward bevond this there was no historj of trauma to 
the foot 

Examination disclosed tenderness and swelling ef r* 
fore part of the right foot with meteased local teederrs 
ard pain of the outer ide The patient forme (tv had worn 
rubber arch upports but for the past 1 months she rad 
■urn reef supports, fovnCgeno-Taers gate c<*.V/vr fJ * 
fracture of the proximal end of the f wirth metatarsal fvee 
Additional tindings were bTateral hallux valgus wij 
marked callus of both feet 

Cass o. A merchant aged i$ years, reported n r ema- 
nation December 5 1013 His height was s feet 10 » 
inches (170 cm) and his weight impound, («i kg > He 
complained that t week previouslv without Precrd. c 
illness or mjurv he had tern sored with pam ard swel -rg 
in tie fore part of the left foot. He said that he had feen 
on his fret a great deal preparing ho shop f° r QatstrJi 

Roentgenograms gave evidence of a fracture of t_e 
dutal third of the second metitamal bone of the left f x 't 



Fig 6 a and b. Lateral 
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(Fig 4, a and b) Ihere was slight displacement of the 
fragments, without periosteal proliferation The roent- 
genograms also disclosed the presence of a deformity of 
the head of the fifth metatarsal bone of the same foot, 
probably the result of an old fracture As the patient 
insisted on working, a cast of plaster of Pans was applied 
to the foot and he returned to his work Three weeks 
later, he returned to the clinic and was found to be very 
much improved and free from pain At this time he 
recalled that while m the Army, in 1917, marching caused 
him to become disabled by pain in the left foot For the 
4 years before he came to the clinic he had been treated 
for bilateral claw foot and painful callosities Arch sup- 
ports and transverse metatarsal bars had been prescribed 
for these conditions and had given him some benefit 
Case 10 A female nurse, in training and aged 19 years, 
was under observation for secondary anemia when she 
came to the office complaining of pam and tenderness 
along the dorsum of the right foot and of pain along 
the extensor tendons of the third right toe, of 3 days’ 
duration 

Foci of infection were not found. The patient’s height 
was s feet, z'A inches (161 cm ) and her weight 108 pounds 
{49 kg ) There was a moderate degree of bilateral fiat 
foot Crepitus could not be elicited on examination The 
consulting orthopedic surgeon thought that the condition 
of the right foot was the result of tenosynovitis and strapped 
the foot The woman felt better for 2 days following this 
and then the condition was worse and pam continued 
Roentgenograms disclosed the presence of a subperiosteal 
fracture of the distal third of the third metatarsal bone, 
without periosteal thickening (Fig 3, a and b and Fig 
6, a and b) 

In all cases treatment by means of rest, heat, 
and splinting resulted in satisfactory recovery 

SUMMARY 

We believe that march foot, although infre- 
quently recognized in civilian practice, does occur 
and may be entirely overlooked or confused with 
tenosynovitis or sarcoma In the differential 
diagnosis, we wish to emphasize the difficulty of 
recognizing the shadow of the hair-line fracture 
in roentgenogram It is our belief that the 
periosteal proliferation results from irritation at 
the site of fracture, and is the result of imperfect 
immobilization We believe that biopsy should 
be carried out when any doubt exists as to the 
true nature of the condition 
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Fig s a and b Fracture of the distal third of third 
metatarsal bone 


at consultation a diagnosis of old fracture of the second 
metatarsal bone of the left foot was made moreover evi 
dence of a more recent fracture of the third metatarsal 
bone was found 

Case 5 A female mine aged Jr years reported for 
examination on August a 1910 She complained of pam 
in the right foot and stated that 4 days previously while 
going upstairs she had felt something pop in the region 
of the second toe Hot fomentations and rest had resulted 
in relief of the condition but walking had aggravated it 
and caused more pain and swelling of the foot. 

On examination diffuse swelling and tenderness over 
the second metatarsal bone of the nght foot were found 
while on the plaDtar a pect of the head of the second 
metatarsal bone there were thick callosities Roentgen 
ologic examination disclosed the presence of a fracture of 
the second metatarsal bone Eleven days subsequently 
roentgenologic examination gave evidence of slight dis 
placement of the fracture and of exuberant formation 
of callus 

Case 6 A male physician aged 34 years reported for 
examination on February 1 1936 His weight was 164 
pound (74 kg ) and his height 5 feet 11 inches (i°ocm ) 


He gav e a history of pam and swelling of the fret develop- 
ing 4 months prev ious to his admission 
On examination of the roentgenograms it was found that 
a fracture involved the middle of the shaft of the second 
metatarsal bone of the left foot and there was u"ge tire 
evidence of an old fracture of the second and fourth mrta 
tarsal bones of the nght foot Multiple callosities and 
tncbophytosis were found on examination of both feet 
Further questions elicited the fact that the patient had 
been very active professionally had overworked and had 
become fatigued previous to the onset of his svmptom 
He had worn arch supports for some time 
Case 7 A woman aged 48 jears reported for exanuna 
tiononjuljs 1977 Her height was 5 feet 9 inches (1,5 
cm ) and her weight 1S3 pounds (83 kg ) She complained 
of pain swelling and redness in the region of the fourth 
toe of the right foot of 1 month s duration She stated 
that the pam was present only when she walked and that 
recently she had gained weight There was a history o( 
the patient being unusually energetic while on a camping 
tnp about a month previous to admission but she could 
not recall having sustained any direct trauma. 

Roentgenograms disclosed the presence of a fracture ol 
the third metatarsal bone of the nght foot 
Cvse 8 A nun aged 61 years reported for examination 
on June 16 1Q2 3 Her height was 5 feet 4 inches (163cm) 
and her weight 1 14 pounds (56 kg ) She complained of 
pain m the right foot of 3 to 4 days duration She recalled 
that she had experienced pam while she was veiy active 
looking after children and had taken a forceful step lor 
ward beyond this there was no history of trauma to 
the foot 

Examination disclosed tenderness and swelling of the 
fore part of the nght foot with increased local tenderness 
and pain ol the outer srde The pa treat formerly ha i worn 
rubber arch supports but for the past a months she had 
worn steel supports Roentgenograms gave evidence of a 
fracture of the proximal end of the fourth metatarsal bone 
Addiuonat findings were bilateral hallux valgus with 
marked callus of both feet 

Cvse q A merchant aged 38 years reported for exami 
nation December 5 1933 His height was 5 feet io> 
leches (179 cm ) and his weight 180 pounds (Si kg ) He 
complained that 1 week previously without preceding 
illness or injury he had been seized w ith pain and swelling 
in the fore part of the left foot He said that he had been 
on his fret a great deal preparing his shop for ChnstmaS- 
Roentgenograms gave evidence of a fracture of the 
distal third of the second metatarsal bone of the left foot 





BRANCH: A NEW TYPE OF SUCTION APPARATUS 


243 


let, is present, and closure of this valve is produced 
automatically by the weight of the upper bottle 
As will be seen from the diagram, the air outlet 
tube (I have used the thm tubing of the blood- 
counting pipettes) is led away from the rubber 
stopper between the neck of the bottle and the 
ring on which it rests The frame allows the 
bottles approximately one-quarter inch movement 
in a vertical direction, and the lower bottle drops 
away from the tubing at the same time that the 
upper bottle drops onto it. 

Our own apparatus was built of materials found 
in any hospital, and the carpenter estimates the 


cost as less than two dollars Since only simple 
reversal of the inside frame is needed to keep the 
suction, the physician is spared the necessity for 
straightening out a complicated arrangement of 
tubes and bottles which is seldom understood by 
hospital attendants 

Construction details and the arrangement of 
the tubing and bottles probably call for no further 
explanation than the diagram The irrigation 
(shown in dotted lines) and drainage bottles are 
those used for commercial intravenous solutions 
The entire frame is mounted on casters and can 
easily be moved to any part of the hospital 
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A NEW T\ PE Or SUCTION APPARATUS 

C II H BRANCH Jr k M D , Jo> Angeles, California 


M OST physicians with hospital prac 
Uces have felt the need for a suction 
apparatus which is inexpensive 
simple dependable, and foolproof 
The rr&cMne illustrated has answered Uus need so 
well at fhpSonomt County (California) Hospital 
that it sfeemed worth while reporting Over a 
period 0/ some months it has given thoroughl) 
satisfactory service on patKi*5 requinn a stomach, 



Fig t Photograph of apparatus 


bladder, gall bladder, or chest drainage without a 
single mechanical difficulty 

ihe negative pressure is obtained through the 
upside down siphon arrangement m common use 
the only departure (tom the usual procedure being 
the use of two ordinary gallon bottles which 
emptj into each other reversal of the Sow is 
produced b) rotating the inside frame in which 
the bottles rest Only one valve for the air out 
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F)g 1 The specially constructed, high speed autoclave 
permits the rapid sterilization of instruments in 4 minutes 


Spores of the most heat-resistant organisms can 
be destroyed at 273 degrees F in 2 minutes (2, 
3) An automatic, recycling timer meters a con- 
secutive sterilizing interval of 3 minutes and sig- 
nals that the load is sterile and that the steam 
may be vented Pressure in the chamber can be 
relieved almost instantaneously A detachable 
handle is then fitted to the sterilizing tray and 
the instruments can be carried to the operative 
field without danger of dropping or contamination 
(Fig 2) This technique enables the circulating 
nurse to return an instrument to the operating 
table with no compromise of aseptic technique 
less than 5 minutes after it was dropped to the 
floor (Fig 3) Because of the rapid action and high 
temperature attained in this sterilizer, spotting 
and corrosion of instruments are eliminated 
Hence preheating and drying periods are un- 
necessary, 



Fig 2 Sterilizing tray with detachable handle provides 
for safe transport to the operative field 


The second problem in protecting asepsis, the 
disinfection of instruments from septic cases or 
instruments soiled by pus or feces where spore 
bearers are likely to be encountered, has received 
much attention The danger of spore-bearing 
organisms in the operating room has been recog- 
nized and special techniques for the routine 
sterilization of such instruments have been de- 
vised The number of techniques in use and the 
wide range of minimum standards for sterilization 
of these instruments are indications of the ineffi- 
ciency of the existing methods of caring for 
“dirty” instruments The only safe bacterio- 
logic technique of those in current use is that of 



Tig 3 A safe technique for the sterilization of instru- 
ments urgently needed by the surgeon provides for rapid, 
absolute sterilization The chart illustrates the time and 
temperature relationships throughout the sterilizing cycle 



TECHNIQUE TOR THE RAPID AND ABSOLUTE 
STERILIZATION OF INSTRUMENTS 

C^RL W WALTER, M D, Boston Massachusetts 


A SEPTIC technique depends for its sue 
cess upon the reduction to a minimum 
/ \ 'he bacteria introduced into the tis 
X X sues Every operative wound is mev it 
abh contaminated by air borne bacteria (4 0, 13 , 
ao) and the bacteria present in the skin of the 
patient (z, i] 19) The sterilization 0/ the opera 
live site and the hands of the surgical team is 
necessarily a relative matter, ami is an attempt to 
reduce contamination to a minimum The stenh 
zation of instruments dry goods suture material, 
rubber goods and solutions used during an opera 
tion is, however, under the control of the surgeon 
and can be made sufficiently thorough to destroy 
all bacterial life Vevertbeless the common prac 
tice in sterilizing instruments gloves and sutures 
for the operating tah!»> does not insure absolute 
sterility (5 6) Bacteriologists June repeatedly 
pointed out that boding water does not kiff spores 
even after prolonged exposure (5, rr 16, 18) 
Abbreviated boiling periods (14) the use of oil on 
instruments (5 16) the formation of scale in hard 
water areas (8), and depressed boifuig tempera 
ture caused b altitude are additional factors 
causing inadequate sterilization The safety of a 
technique based upon boiling depends upon the 
care with which spore hearing organisms and 
spores have been excluded by mechanical means 
Inevitable disaster results whenever dangerous 
spores are not removed from instruments prior to 
sterilization b / boihrg 

Even in operating rooms w here supplies and the 
original instrument hits are adequately sterilized 
prior to operation there are opportunities for 
unsterilc instruments or dangerous spores to reach 
the operative field These breaks in aseptic tech 
tuque are sanctioned bv surgeons because there 
hav e been no reliable methods for either the emer 
gency sterilization of instruments or the post 
operative sterilization of instruments contami 
nated with oil feces blood or pus known to con 
tain virulent bacteria or spores Two new types 
of sterilizers designed for these spectCc purposes 
hav e been in use at the Peter Bent Brigham Ho> 
pital for 2 vears Thev have proved to be such 


practical additions to the sterilizing facilities 
that they have supplanted boiling sterilizers tn 
the operating room 

The problem of emergency sterilization arises 
daily Every surgeon it> familiar with the exas- 
perating delay caused bv the omission of mstni 
ments from the lit, or has been inconvenienced 
by inadvertently dropping a special instrument or 
has been forced to wait for instruments required 
by a change in the operative procedure caused bv 
unexpected pathology In many clinics ' quick 
sterilization, boiling for one or two minutes in a 
small electric sterilizer, or chemical di infection 
‘ just wipe the instrument with a germicide are 
sanct oned becau«* of the emergency In operat 
ing rooms w here more thorough emergency meth 
ods are used the impatient surgeon mav stam 
pede a timid circulating nurse into returning an 
instrument to the opera tn e fie/d before it his been 
adequately sterilized 

Safe emergency sterilization can be carmd out 
quickly and efficiently in a specially designed and 
constructed steam jacketed autoclave of the con 
venuonal horizontal type (Fig 1) Theacccssoiy 
equipment steam pressure regulator operat mg 
valves air ejector and piping have sufficient steam 
capacity to complete the sterilizing cycle in • 
chamber 9 inches in diameter and 19 inches long 
in less than 4 minutes Operation is simple, easy, 
and sufficiently quiet so that the sterilizer can 
be used in the operating room without causing 
annoyance 

Steam is admitted to the jacket of the emer 
gency sterilizer prior to an operation and a 'Wn 
pressure of 27 pounds (gauge pressure) is mam 
tamed until the operative procedure is finished 
Thus the sterilizer is instantly available and con 
densation in the chamber is eliminated Before 
placing instruments tn the sterilizer gross dirt 
and grease must be removed bv scrubbing with 
soap and water awl slushing in a fal solvent ' Tre 
clean fal free instruments arc p 1 iced m the 
sfenb/er on 1 perforated metal frai and the iltsvr 
is closed tightlv Steam is then admitted to the 
chamber «o npullv thil a stenli/ing temperature 
of z,i degrees l is KUrncd in 40 seconds 

1 it tvitd lte>Lcil v, *!% l « It b*feun.l > lo» p* H » M » ih »f W * tfrf* 
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Fig i The specially constructed, high speed autoclave 
permits the rapid sterilization of instruments in 4 minutes 


Spores of the most heat-resistant organisms can 
be destroyed at 273 degrees F in 2 minutes (2, 
3) An automatic, recj cling timer meters a con- 
secutive sterilizing interval of 3 minutes and sig- 
nals that the load is sterile and that the steam 
may be \ ented Pressure m the chamber can be 
relieved almost instantaneously A detachable 
handle is then fitted to the sterilizing tray and 
the instruments can be carried to the operative 
field without danger of dropping or contamination 
(Fig 2) This technique enables the circulating 
nurse to return an instrument to the operating 
table with no compromise of aseptic technique 
less than 5 minutes after it was dropped to the 
floor (Fig 3) Because of the rapid action and high 
temperature attained in this sterilizer, spotting 
and corrosion of instruments are eliminated 
Hence preheating and dning periods are un- 
necessary. 



Fig 2 Sterilizing tray with detachable handle pro\ides 
for safe transport to the operative field 


The second problem in protecting asepsis, the 
disinfection of instruments from septic cases or 
instruments soiled by pus or feces where spore 
bearers are likely to be encountered, has received 
much attention The danger of spore-bearing 
organisms m the operating room has been recog- 
nized and special techniques for the routine 
sterilization of such instruments have been de- 
vised The number of techniques in use and the 
wide range of minimum standards for sterilization 
of these instruments are indications of the ineffi- 
ciency of the existing methods of caring for 
"dirty” instruments The only safe bacterio- 
logic technique of those in current use is that of 



Fig 3 A safe technique for the sterilization of instru- 
ments urgently needed bj the surgeon provides for rapid, 
absolute sterilization The chart illustrates the time and 
temperature relationships throughout the sterilizing c}cle 



Fig 4 The instrument Rasher and sterilizer frees in 
stroments of blwtl ftces pus or grease while they are 
lx mg sterilized 

immersing the soiled instruments in i 10 per cent 
soap solution and autoclaving them at 250 degrees 
r for 30 minutes This practice has the disadv an 
tage of using equipment pnmanl) designed for 
another purpose The mtenvr oi the autoclave 
is usualh fouled with soap and denatured pro- 
teins which are spattered on the chamber wall 
when the steam is rented The danger of scalding 
the attendants who remove the instruments from 
the sterilizer is great Soaking dim instruments 
in a germicide prolonged boiling after thorough 
scouring and scrubbing or combining these in 
\artous wavs ts not orili time consuming but al-xi 
removes the instruments from circulation What 
is of greater importance to safetv dangerous 
spores maj be spread throughout the operating 
room during the cleansing process or sten lucre 


may be contaminated with spores which survive 
hours of boiling 

A safe rapid technique (or the cleansing and 
sterilization of such instruments is that of expos 
ing them to superheated water in a sterilizer 
designed to remove the oil and scum from the 
surfaceof the water leaving at the most a mono- 
molecular (12) film of 01 J which can be s eribzcu 
(16) This is done tonv ementlv in a vertical auto- 
clave constructed to withstand an operating pre 8 
sure of 2 pounds per square inch (gauge pre«- 
suri) (big 41 The dirty instruments are col 
lectcd in a stainless steel bucket directly from the 
instrument table The bucket is placed in the 
sterilizer over a baffle which forces water to tw 
culjte through jterforntions in the bottom ol the 
bucket (fig 5) A steam coil located beneath 
the baffle supplies adequate heat for rapid 
stcnlizition and sets up convection currents in 
the niter to carry the oil and grease which leave 
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Signal 



the instruments and rise to the surface, toward an 
overflow at the rear of the sterilizer The con- 
tinual rise in the water level, due to the expansion 
of the heating water, carries the oils and scum 
formed by the blood and pus over a knife edge 
overflow into a reservoir whence it is discharged 
into the drain by a special ejector The addition 
of a detergent, to peptonize the proteins and 
saponify and peptize the greases, removes all the 
dirt, eliminating the necessity for mechanical 
cleansing of the instruments The use of sodium 
metaphosphate in the detergent (15) softens the 
water 1 and prevents the precipitation of a film of 
alkaline earth soaps and salts on the instruments 
(8) The temperature of the water is raised to 
273 degrees F in 7 minutes, a signal light in- 
dicating v hen the steam supply is to be shut oS 
(Fig 3) The superheated water is rapidly 
drained into a flash tank, exposing the instru- 
ments to saturated steam for approximately 1 

1 The *U torment, t nljtomti (7), (C llgon Inc , Pittsburgh, Pa ) contain* 
Sodium hcoamel \pb«*phatc , 0 

Trivniium phosphate munohs dritc t - 

Sodium met wlicati pentth* dnu , Q 

Sodium h\ druMdc ^ 

When uved in the concentration* *hown in Tabic I, it will not damage 
vurucal instrument* U?) *uwl wiU'cquoirr the calcium ton and pa\cnt 
the formation of him* of insoluble adherent alLnltnc earth waps and 


minute while the pressure is being relieved. The 
residual heat in the instruments is sufficient to 
flash any adherent moisture and the clean, dry, 
sterile instruments are ready for immediate use 
upon removal from the sterilizer The action of 
this sterilizer is so rapid and satisfactory that it 


TABLE I — CONCENTRATIONS 


♦Total hardness of 
water as CaCOj 

, Ounces of calgomte to 

I be added to stenfi/ir 

GPG 

PPM 

5 

8 S 

1 

10 

171 

4 5 

IS 

25 h 

7 

20 

342 

0 

25 

427 

11 5 

30 

513 

13 s 

35 

50 S 

16 

40 

68 1 

tS 

45 

7**0 

20 s 

50 


23 


G P G — gram* per g illon 
P P M — parts per million 

•Information ma> l>c obtained from local botreb of health 
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may be used for the routine sterilization of mstru 
roents thereby supplanting les efficient methods 
These new sterilizers provide a safe rapid 
method for emergency sterilization and a safe 
technique for cleansing and sterilizing mstru 
ments contaminated with spore bearing material 
Potential breaks in aseptic technique sanctioned 
heretofore because safer methods were not aiail 
able are eliminated, permitting the practical 
establishment of a higher standard of asepsis 
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FRACTURES OF THE LOWER END OF THE RADIUS 

GRANTLEY W. TAYLOR, M D , F.A.C S , and C. LANGDON PARSONS, M D , F.A C S , 

Boston, Massachusetts 


F RACTURES of the lower end of the radius 
constitute about n per cent of all fractures 
cared for at the Massachusetts General 
Hospital. During the period from 1918 
to 1935 there were 870 cases of this fracture 
Most of these patients were treated in the Emer- 
gency Ward and in the Out-Patient Department, 
so that detailed records of the treatment given and 
of the results obtained are not available. End- 
result studies were made primarily on the patients 
who were admitted to the hospital for care, either 
on account of other complicating injuries or be- 
cause of unusual problems presented by the frac- 
ture itself. Thus, the cases studied are not truly 
representative of the entire series, and it is fair to 
assume that the results in the uncomplicated cases 
which were not followed up are superior to those 
in the cases studied 

The age and sex distribution of our patients was 
not remarkable While the sexes were about 
equally involved, the fractures in males occurred 
primarily during adolescence, during the period of 
active physical life, while among females the mid- 
dle-aged group showed the greatest frequency. 

DIAGNOSIS 

Because of the frequency with which the injury 
is seen and the characteristic appearance of the 
wrist, the diagnosis of Colles’ fracture is generally 
made from clinical examination alone This is not 
always true, however, for in a surprisingly large 
number of the patients in our group the correct 
diagnosis had not been made b\ the first phx sician 
who treated the injure' 

In general the patient comes in carrying the 
hand m a slmg position and giving the typical Ins- 
tore of a fall on the outstretched hand with imme- 
diate pain and disability. Upon examination there 
are noted swelling of the wrist and marked tender- 
ness. localized oe er the fracture Obvious altera- 
tion has occurred in the surface landmarks pro- 
ducing a characteristic sile er fork deformity The 
hand appears to be displaced backward and ab- 
ducted in relation to the forearm Abnormal mo- 
bility. or crepitus max be present but are unusual 
An x-ray examination should be made whenever 
there is the slightest suspicion of injury and should 


be relied upon to disclose the full details of bony 
damage and displacement 
The exposures should be made in both antero- 
posterior and lateral planes One should bear in 
mind the possibility of an associated injury to one 
of the carpal bones and roentgenograms should be 
carefully scrutinized to clarify this point The clue 
to the amount of displacement is to be found par- 
ticularly in the films made in the lateral plane. 
Normally the plane of the distal surface of the 
radius is directed slightly forward so that it forms 
an angle of 85 to 80 degrees with the longitudinal 
axis of the shaft. Displacement is manifested by 
alteration in this relationship, the articulation fac- 
ing backw ard to greater or lesser degree Restora- 
tion of the normal angle of the articulation is im- 
portant from the standpoint of recovering the 
ability completely to flex the wrist. When there is 
doubt as to the amount of displacement, films 
should be made of the normal wrist for purposes 
of comparison In addition, to the amount of dis- 
placement, degree of comminution, and impaction 
which can be observed m the x-ray films, attention 
is called to the position of the ulnar head as seen 
in the lateral view. Any tendency for the ulna to 
assume an anterior position suggests the disrup- 
tion of the radio-ulnar joint through loss of the 
integrity of the triangular ligament 

MECHANISM 

Through a fall on the outstretched hand the 
commonest fracture is a simple transverse frac- 
ture 1 25 to 2 centimeters abo\ e the joint margin. 
Displacement may be absent or present in varying 
degrees Usually the distal fragment, earning 
with it the hand, is displaced backward and up- 
ward with reference to the proximal fragment 
causing a foreshortening of the hand upon the 
forearm and resulting in the typical siher fork 
deformity. At the same time, the distal fragment 
tilts backward so that the articular surface of the 
radius looks backward instead of slightly fonvard 
as is normal The distal fragment is also slightly 
rotated in the direction of supination with rela- 
tion to the proximal fragment. Some degree of 
impaction is commonly present, the dorsal edge of 
the proximal fragment being dri\ en into the distal 
fragment Despite the displacement, comminu- 
tion, and impaction, the problem is simply that of 


troll She Surgical Scrvfc of the Mas-acburetts Gtr.tr-! 
HtTpstal 


-49 



2 S« SURGERY, G\N ECOLOGY AND OBSTETPICS 


a failure m the shaft of a long bone when the tri 
angular ligament is not ruptured The intact 
radio-ulnar joint serves as a fixed point around 
which to reconstruct the normal anatomy 
As the force continues backward and upward, 
displacement of the lower end of the radius be 
comes extreme and a disruption of the infenor 
radio-ulnar joint occurs If displacements marked, 
strain is exerted through the mediocarpalligamcnt 
and the discus mterarticulam upon the ulnar 
stjloid and this is frequently fractured In other 
cast s the ulnar attachment of the ligament gives 
way or the cartilage mav be tom across When 
general fragmentation of the lower end of the 
raxliu- into the joint occuts, a similar di mtegra 
Don of the joint takes place 
It is our contention that the successful manage 
ment of Colies fracture revolves around the in 
tegnty of the radio-ulnar joint which in turn de- 
pends upon an intact triangular ligament If this 
I* true we may arbitrarily divide our group of 
Colles fractures into two main groups 

* Fractures with triangular ligament intact 
2 Fractures with loss of integrity of the radio 
ulnar mint which may occur in one of three ways 
(a! rupture of the ligament itself (b) avulsion of 
the ulnar stvloid at its ba e (c) severe coraminu 
Don of the lower end of the radius with the liga 
ment remaining attached to a minor medial frag 


In the ! rs* group in order of seventv are 
(ilfractures of radial stvloid (2) imple epiphys- 
eal sepantions (3! simple transverse fractures 

The problem of anesthesia reduction and hxa 
Don is essentially the same for the entire group 
1 ttesthesm In general the members of the stiff 
feel that complete anes thesiais necessary l or marup 
uhilie reduction of these fractures Ether has 
been the choice unless contra indicated Novo- 
cain however may readily be used in this group 
After thorough preparation of the skin with iodine 
ry to 20 cubic centimeters of a 2 per cent solution 
of novocain is injected on the dorsum pr« ferably 
directfv into the line of fracture A definite in 
terval should elapse before beginning the reduc 
Don Recently a large group of fractures in this 
first group have been reduced in the emergency 
ward under intravenous evipal anesthesia with 
satisfactory results Inasmuch as respiratory de 
pres Sion occasionally follows the use of evipal we 
have not employed it when there has been anv 
question of skull injury 

Reduction This group way satisfactorily here 
duced without the aid of the fluoroscope In gen 
era! when the tnargular ligament is intact the 


problem of reduction follows the general pnn 
ctples of (1) breaking up the impaction bv trac 
Don — adduction and abduction, (2) acute flexion 
•mth dorsal pressure on the distalfragment Rarely 
is overcorrection obtained and once an adequate 
reduction is effected there is little teidercv to 
recurrence Adequate reduction requires that the 
impaction be broken up Consequently, follow 
mg reduction, the wrist should hang easily in flex 
ion, crepitus must be obtained, and the normal 
landmarks re established 
filiation and after-care Following the reduc 
Don simple anterior and postenarsplmts of molded 
plaster are sufficient The patient is encouraged to 
move the fingers from the outset The patient is 
observ ed at intervals during the first day to con 
firm the absence of circulatory disturbance in the 
hand Pain calk for immediate revision of the 
apparatus The splints are removed alternately 
to permit stroking and fight massage after /dsjs 
Guarded activ e motions are begun after a week or 
10 days One splint is discarded after about 2 
weeks and all splints are removed after about 3 
weeks Following removal ot the splints a simple 
wn t strap is adv ised for projection again t ex 
tremes of motion The patient is instructed in 
exercises to increase the extremes of active mo- 
tion Children may require a longer period of 
splinting than adults 

SECOND GROUP 

When the integntv of the infenor radio-utnar 
joint is lost through (a) rupture of the triangular 
ligament (b) avulsion of the base of the 11 If® 
styloid or (c) severe comminution of the radial 
articular Surface, a much more comp! cated prob 
lem in treatment is prevented In the first group 
the problem is simply that of adequate reduction 
In the more complicated cases of the second group 
there is now added the problem of maintenance of 
the reduction bv proper fixation It is t) no 
means easy to obtain an adequate redact on in 
these cases for there is no fixed point around 
which to build either the reduction or the fixation 
Obviously the ordinarv means of fixation vsetl in 
simple transv erve fractures will not suffice Wen 
disintegration of the joint has taken place slip- 
ping of the fragments is alf too common 

-I ntrlhesia In dealing with any joint fracture 
it is of utmost importance to restore the norma 
anatomical relationship as completely as possible 
Consequent v the reduction should be done under 
the fluoroscope, a general anesthetic being used, 
preferably ether Unless there is a definite contra 
indication to ether little brief js held for novocain 
anesthesia for these more complicated cases r #'* 
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relaxation is essential and cannot be obtained uni- 
formly with novocain injection Attempts to do 
so have resulted in incomplete reductions requir- 
ing further reduction under a general anesthesia 
Reduction The commonest defect of reduction 
was the failure to break up the impaction com- 
pletely, with a consequent shortening of the radius 
and a backward tilt of the articular surface. This 
was most common in the group in which disin- 
tegration of the radio-ulnar joint had been un- 
recognized Complete reduction requires that the 
radius must be restored to its full length with a 
proper forward tilt of the articular surface. At the 
same time the ulna must be restored to its dorsal 
position and brought into close apposition to the 
radius to prevent widening of the wnst 

Fixation The most stable position will be found 
to be one of palmar flexion with extreme pronation 
and ulnar deviation, the so called Cotton-Loder 
position If the ulna has been restored to its dor- 
sal position, this maneuver wedges the cuneiform 
bone partly beneath the distal ulna, and prevents 
its forward luxation This then gives stability to 
the ulnar side of the wnst, and continuance of the 
position to the extreme puts traction on the dorsal 
and lateral ligaments attaching to the fragments 
of the distal radius, thus helping to restore them 
to position by using the wedged ulna as a fulcrum 
Continuance of ulnar deviation serves further to 
snug the radius up to the ulna and to permit 
reparative processes to reconstruct the ligamen- 
tary attachment Maintenance of the position 
and complete immobilization is greatly facilitated 
by immobilization of the elbow which prevents 
any possibility of supination. Acute palmar flex- 
ion without pronation or ulnar deviation will not 
suffice to maintain the reduction Maintenance of 
reduction and immobilization are accomplished by 
a plaster cylinder or preferably by the use of the 
so called sugar-tong splint made of a single strip 
of plaster 

VFTER-CARE 

Some of the poor results are traceable to loss of 
reduction after it is secured This may be due, in 
addition to the ty pe of injury, to improperly fit- 
ting splints, to excessive padding, to failure to 
prevent elbow motion of pronation and supina- 
tion, or to wilful tampering with the splints by 
irrational or unco-operatn e patients 

While it is probable that in some instances 
splints have been removed too early and that pain 
in an unsupported fracture has prevented or de- 
lated proper return to function, we ha\e been 
impressed by the extreme delay and disability in 
some arms splinted too long "I he extreme Cot- 
ton-Lodcr position should not be maintained for 


longer than xo days, for should fixation occur in 
this position it is the most useless of all functional 
positions After 10 days the wrist is restored to 
the neutral position in anterior and posterior 
splints The general program of removing the 
splints one at a time to permit massage is then fol- 
lowed Disability usually lasts for 2 months Any 
disability beyond that time is due either to im- 
proper reduction or maintenance of reduction, or 
to too prolonged splinting, or to failure of the 
patient to co-operate. 

The poor results obtained in the treatment of 
Colies’ fracture are m part due to the failure to 
recognize the fundamental difference m the prob- 
lem m the two groups Not only must each frac- 
ture be treated as an individual problem, but we 
must recognize that in the last group with disin- 
tegration of the joint or comminution into the 
joint possible failure results from the very nature 
of the injury 

FLEXION FRACTURES 

Only 2 cases m the end-result series could be 
classed as flexion fractures In these cases the dis- 
tal radial fragment is displaced anteriorly. The 
fracture line may be either oblique or transverse. 
As has been pointed out by W. S Wood, the 
transverse fractures may be reduced by closed 
reduction, provided the mechanism is recognized 
and the appropriate maneuvers are employed in 
reduction and fixation Obviously, the reduction 
calls for hyperextension rather than flexion, and 
the splinting is m a cock-up position It is doubt- 
ful whether the oblique fractures with anterior 
displacement can be satisfactorily maintained by 
any method of closed reduction and fixation 
While it is probably worth while to attempt 
closed reduction, post reduction x-ray films 
should be studied and resort to operative inter- 
ference should be prompt if closed methods prove 
inadequate In our cases the condition probably 
was unrecognized and the fracture not properly- 
reduced, and as a result the patients w ere left w ith 
deformity and residual disability In a recent 
case of oblique flexion fracture "the patient was 
treated by open reduction and internal fixation 

COMPOUND FRACTURES 

Our series includes 4 cases of compound frac- 
ture Their management involves the general 
principles applicable to compound fractures Sep- 
sis is extremely disastrous because the multiple 
joints and tendons may become involved Immo- 
bilization in extreme position is avoided if possi- 
ble It may be necessary to neglect the fracture 
entirely and limit active treatment to the wound 
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EPIP ’HYStU SEpARATJOV 

Our senes of end result cases includes 22 m 
stances o c separation of the lower radial epiphysis 
In nearly half of these cases there was a delay of 
a week or more before treatment was sought 
Many of these patients, especially in the earlier 
years, were subjected to repeated manipulations 
and ei en to osteotomy to restore the epiphy sis to 
its proper position Since AitLen’s excellent 
presentation of the satisfactory results of conserv 
attve measures, we have been less zealous in our 
attempts to secure anatomical reposition Cer 
tainly osteotomy or attempt at opera in e remora 
Uon increases the likelihood of growth disturb- 
ance For late deformity, due to cessation or dis 
tortion of growth we have carried out the opera 
turn advocated by Darrach, Cotton, and others, 
with great satisfaction 

DELAY 

Delav in reduction appeared as a significant 
cause of poor results in many of our cases When 
the patients first present themselves a week or 
more after injury, the question is raised whether 
reduction should be attempted The seventy of 
the displacement and the age and social status oi 
the patient must be e\ aluated In general we hav e 
been unwilling to attempt dosed reduction if 
more than 2 weeks ha\ e elapsed since injury In 
such cases progress seems to be better if a regimen 
of early acme motion is instituted at once Many 
such patients were subjected to early osteotomy or 
other operatn e reductions but the results of these 
operations have not been particularly brilliant 
This is in contrast to operations undertaken 6 
months or a year after mjurv after a period of 
activ e use for the correction of a specific disability 
OPERATIV E TREATMENT 

A few e lriy fractures may require open reduc 
tion if dosed reduction cannot be secured and 
maintained Howes er U seems to us belter in 
most cases to resort to early acti\ e motion and to 
defer operation until time has established the 
mture and extent of the disability or deformity 
Marked backward angulation mav be corrected 
by o-teotomv Excessn e shortening may require 
resection of the ulnar head 10 restore proper car 
pal relations Subtuxation of the ulna, or per 
manent loss of the a ttachments of ulna and radius 
causes limitation and pain on pronation and supi 
nation This condition can be greatly improved 
bv resection of the distal end of the ulna At 
tempts to repair or reconstruct the triangular 
ligament are less simple and less satisfaction 


SUMMARY OR END-RESULTS 

End re-ult studies were made in 101 uses of 
fracture of the lower end of the radius including 
22 epiphyseal separations It should be cm 
phasized again that these are the complicated and 
more severe fractures from a total senes of 8,o 
cases In 74 cases treatment was by closed reduc 
tion, and in 27 bv operation, including the 4 com 
pound fractures Patients were observed at least 
a y ear after injury, those with epiphvseal injunes 
were usually followed many years 

In the group treated by closed reduction, 10 
showed a poor anatomical result, as rescaled by 
x ray and clinical examination Only 4 showed 
marked functional impairment and onl\ 3 were 
seriously handicapped etonomicaflv It is note- 
worthy that functional results were often excel 
lent even when late x ray studies showed some 
persistent deformity It is also noteworthy that 
all patients with excellent anatomical restoration 
presented also an excellent functional result 

In the group of 27 operative reductions and 
compound fractures, 10 showed poor anatomical 
reduction, 4 showed marked functional impair 
ment and 2 were seriously handicapped eco- 
nomically Thus in the entire group u may be 
said that 80 per cent presented a satisfactory 
anatomical end result, 90 per cent presented good 
(unction and only 5 per cent presented a senous 
economical handicap 

Detailed anah sis of the poor results emphasizes 
the significance of the sev enty of the injury , delay 
before treatment, adequacy and maintenance ct 
reduction oversphnting proper time and selec 
non of operation and the attitude of the patient 
Flexion fractures and comjxiund fractures rather 
obviously are more senous, and likely to gne po^r 
end results JVe wish to emphasise that fractures 
ns olvmg disintegration of the mlenor radio-umar 
joint also constitute a more serious group, ard 
that failure to recognize the complicating injury, 
or to effect and maintain adequate reduction tt 
responsible foT many of the poor end results tol 
lowing the treatment of Colics fracture 
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ENDOMETRIOSIS— A POSSIBLE 
ETIOLOGICAL FACTOR 

E ndometriosis is the name given 

to ectopic endometrium wherever 
found in the pelvis, and endometri- 
oma to the individual lesion It never occurs 
above the pelvic brim but does in the umbili- 
cus, the inguinal canal, the vulva, and occa- 
sionally in the vagina The term adenomyoma 
is frequently used for the same lesion but 
preferably it should be confined to areas in 
the uterus which are just under the endome- 
trial lining 

During the past year and a half the inci- 
dence of endometnosis in my private practice 
has been 16 7 per cent of all gynecological 
cases operated upon and 32 2 per cent of all 
abdominal gynecological cases This editorial 
is an attempt to account for an apparent in- 
crease of this interesting pathological entity. 
A theory that may clarify the great incidence 
of this lesion is as follows: the more well to do 
patients seen in private practice have manv 
years of menstruation before an interruption 


by pregnancy. This is due to late marriage, 
contraception, and spacing of children, which 
in turn are due to modern economic factors 
The pathologist to the hospital, Dr Tracy B 
Mallory, has frequently remarked that the 
number of cases brought to his laboratory 
from private practice is much greater than the 
number from the general hospital practice 
There are probably two reasons for this (1), 
that certain surgeons interested in endome- 
triosis send their pathological specimens to 
the pathologist well marked and that some 
surgeons find more specimens to send because 
of their diligent searchfor the disease; and (2), 
because the patients in the general hospital 
are of the type that marry early, have large 
families, and do not practice birth control. 
One other factor noticed in patients with en- 
dometriosis is the great number of patients 
with stigma of underdevelopment; for ex- 
ample, congenital erosion of the cervix, fibroids, 
dysmenorrhea, sterility, etc. 

It is doubtful if the young female monkey, a 
menstruating animal in its natural habitat, 
has many periods before mating takes place 
and pregnane}’- begins Following the birth 
of the young monkey the mother nurses her 
offspring, and at the end of the nursing period 
it is likely that another pregnancy begins 
During the time of nursing it is probable that 
periods are not the rule, just as in the human 
In other words, the number of menstrual 
periods of the female monkey is certainly 
smaller proportionately than in modern wom- 
an. During pregnancy and nursing the secre- 
tion of the hormones, estrin and progestin, is 
not the same as during normal menstruation. 
Therefore the customary rhythmic change in 
the endometrium and endometrium-like tissue 
is not present 
253 
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In older times when our feminine ancestors 
were interested m very little but the home 
and family, early matnages and large families 
were the rule and nearly all mothers nursed 
their offspring Thus these women of former 
times more nearly approached the natural 
state of the only other species that has men 
str nation or rhythmic bleeding 
Without doubt endometriosis ensted before 
John Sampson of Albany called our attention 
to it in 1921, but our older surgeons and 
gynecologists saw less of it before that lime 
because the days of late marriages and spaced 
pregnancies had not arrived It does not seem 
possible that men as able as our predecessors 
would not recognize and be concerned with 
such an entity if it were present in one third 
of all their pelvic operations It js reasonable 
to assume then that the reason they did not 
recognize endometriosis is because it was not 
so common as it is now 
Two types of patients have endometriosis, 
those who are normal in every way except 
that marriage and especially pregnancy are 
delayed and those who have stigma of pelvic 
underdevelopment The latter often do not 
marry, and if they do, frequently do not con 
ceive Sampson s theory of a reflux of ertdo 
metrium through the tubes is plausible but 
not so satisfactory as that of Iwanoff and 
Meyer who predicate a development of cells 
of the celomic epithelium, the predecessor of 
muellenan epithelium If m certain patients 
genital underdevelopment is present the pro 
longed stimulation of the underdeveloped tis 
sues by a long uninterrupted menstrual career 
causes cells in the celomic epithelium to grow 
and to reproduce organs that they are con 
cerned in dev eloping Inasmuch as the celom 
ic epithelium is the precursor of the muel 
lenan ducts which in turn precede the tubes 
uterus emit and the ov anan peritoneal cov 
enng is it not reasonable to assume that under 


prolonged stimulation left over cells of tbs 
tissue might commence to grow 5 Endome 
tnosis is so widespread and is found m so 
man} different parts of the pelvis that it is 
not reasonable to believe that it all comes 
through the tubes or metastasizes from the 
uterus It cannot be dented that Sampson's 
thcor> explains certain cases well but it does 
not explain all cases of endometriosis as well 
as the theory of stimulation of the celomic 
epithelium Witherspoon’s idea of estnn stun 
ulation being the causative agent is probably 
correct, but normal estnn stimulation would 
not produce the lesion It is nece«saiy to 
have a protracted stimulation without m 
tetruption m normal women or a norma! or 
excessive stimulation upon an underde 
veloped pelvic epithelium 

The theory advanced then is that women 
with a stigma of underdevelopment (and 
many of these do not marry because they are 
also underdeveloped semaJly) and well de 
veloped women who put off marriage too long 
or who try to put off pregnancy until « ell after 
married life has begun are likely to develop 
endometriosis It is therefore better that there 
be earlier marriages and that contraception be 
put off until at least one or two pregnancies 
have occurred What is more pathetic than 
the girl who marries and for economic reasons 
can t hav e a bab} , who later goes to her doc 
tor with a sterility problem that cannot be 
solved? 

Unquestionably it will be difficult to prove 
out concept, but an analysis of the caws of 
endometriosis seen in the last 100 abdominal 
operations gives suggestive support In the 
r£sum£ it is obvious that there are a few out 
standing findings in support of the theory as 
follows (1) The percentage of cases with 
stigma of underdevelopment of some part of 
the genital tract is large— 75 per cent (*) 
The percentage of patients without children 
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is great— 43 7 per cent (3) The use of meth- 
ods of contraception is great— 66 6 per cent 
(4) The age of marriage is late, an average of 
26 2 years (5) The menstrual years per pa- 
tient are many, all but one of the series having 
menstruated for 16 or more years before de- 
veloping the lesion and all but 3 menstruating 
10 years or more before the birth of the first 
child Dr Thomas R Goethals, having re- 
viewed the records of his private patients for 
the past year, finds that most primiparse fall 
into two age groups— 25 years and under and 
26 years and over, 30 per cent are in the 
younger group and 70 per cent become preg- 
nant the first time at or after the age of 26 
It is obvious from his observation that there 
is a class of patients who are putting off preg- 
nancy or at least who have not had the op- 
portunity to become pregnant until the latter 
half of the third decade It is this group that 
is courting endometriosis 
The argument then is as follows menstrua- 
tion, through the hormones estrin and pro- 
gestin, causes a growth and functional change 
in the endometrium This change, a prepara- 
tion for pregnancy, should in a normal fe- 
male be utilized. Monkeys surely have no 
such menstrual career as modern women, for 
mating and interruption of menstruation by 
pregnancy occurs early and frequently In 
the modern woman, late marriage, contra- 
ception, and the like, allow a prolonged men- 
strual life without interruption It is gener- 
ally conceded that the peritoneal covering of 
the ovaries and uterus and the pelvic perito- 
neum are derived from the celomic epithelium. 
The muellerian ducts arise from the celomic 
epithelium and form the tubes, uterus, and 
ccrvi\ In the course of such formation cells 
of muellerian epithelium and areas of primitive 
celomic epithelium may not be utilized Under 
too prolonged and uninterrupted stimulation 
of the hormones, estrin and progestin, un- 


utilized cells of the celom may become muel- 
lerian or uterine and thus produce endometri- 
osis, while under even shorter stimulation the 
epithelium of the patient with stigma of under- 
development may develop into endometriosis. 

Joe Vincent Meigs 

PLASTIC SURGERY IN 
GREAT BRITAIN 

A SURVEY of plastic surgery in Great 
Britain is not without interest to 
^ those in the United States who either 
practice or intend to practice this somewhat 
vaguely delineated specialty. For many years 
plastic surgery has been what each individual 
surgeon made of it — a loose field, unsatisfac- 
tory in name, whose boundaries automatically 
established themselves by reason of the sur- 
geon’s own training, inclination, or opportu- 
nities Thus we have dental surgeons and 
maxillofacial surgeons dealing with injuries, 
diseases, and malformations of the jaw, while 
others extend this field to include the treat- 
ment of almost any facial condition. A great 
many otorhinologists, laryngologists, and oph- 
thalmologists undertake the plastic treatment 
of the nose, eyelids, and ears as part of their 
routine work Then again there are general 
surgeons who are particularly interested in 
the treatment of cleft lip and palate, and the 
deformities of childhood Others who call 
themselves cosmetic or esthetic surgeons are 
confined to the treatment of cosmetic disabili- 
ties and differ widely in intention, character, 
and ethical standards Finally there are what 
might be termed constructive surgeons who 
concern themselves only with the repair of 
superficial body defects as opposed to the cure 
of the ravages of disease, and who carry their 
principles into effect from the scalp to the soles 
of the feet The last named today represent 
the dominant type of plastic surgeon in Great 
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Britain The purely constructs e idea to a cer 
tain extent has spread to the continent, and is 
expressed m the suggestion that the specialty 
should in future be called "structne surgery " 
In our inelastic language there is no word 
which exactly translates this idea, “construe 
tivt, ” or “ reparativ e ” being admittedly made 
quate substitutes B\ common consent the 
term ‘ plastic’' with all its unwelcome associa 
tions would appear to bt firmly established 
both in the lay and professional mind, and it 
is probable nothing else will supplant it 
The Great Wat undoubtedly gave plastic 
surgerv its most substantial fillip, but it some 
what arbitrarily limited the field to maxillo 
facial fctptr In many parts of the world it 
exists ity tiffs form today, and is regarded as 
an oflshoot of otorhinolaryngology, or dental 
surgerv In Great Britain ^nd in certain parts 
oithcV S A, hbwever, the past twenty years 
have seen a remarkable extension of the plas 
tic field and a changing conception of its tela 
tionship to the other surgical specialties, and 
to surgery in general This probably reflects 
the broader outlook of those surgeons who 
have been attracted to plastic work from gen 
eral surgery rather than from other branches 
of medicine Thus we find that the field in 
dudes th«- reconstructive and reparative sur- 
gery of a wide variety of congenital and ac- 
quired superficial defects, the cure of which 
necessitates a stud} of the principles of pure 
repair Such a constructs e ideai has much in 
common with the fundamentals of orthopedic 
surgery, and is in sharp contrast to the Hun 
tenan opinion that operations in general are a 
tacit acknowledgment of the insufficiency of 
the healing art, in that they of necessity de 
stray m order to heal It is an interesting com 
mentary on modern trends of surgical thought 
that toda> an increasing number of surgeons 
are seriously concerned not with the cure of 
disease or the rehtf of physical pain but with 


the repair of defects the majority of which will 
not shorten the patient’s life by one minute 
nor give him a moment of phy sicalpam Their 
aim is to restore defects of physical appearance 
to that functional normality which will enable 
the sufferers to pass among their fellowmen 
without comment, to earn their living, to 
marrv, and to become economic members of 
the community The concept that surgery can 
be usefully employed for the relief of mental 
suffering is not new but it has taken overlong 
to gain a more general acceptance The true 
plastic surgeon, however, does not confine 
himself to the treatment of minor cosmetic 
disabilities 

The quicken ng interest of the profession 
has been shown in a variety of ways Tbo ol 
the largest and mo a t conservative teaching 
hospitals in London have established plastic 
departments, and the dav may vet come when 
every teaching hospital has attached to its 
staff a surgeon capable of dealing with thes 
problems Thus the student may gam a first 
rate knowledge of the supreme importance of 
the fundamental principles of surgery He can 
learn to appreciate the finer points ol surgical 
craftsmanship, such as the virtue of gentleness 
in the handling of living tissue, of rigid aseps s, 
hemostasis, and accurate apposition without 
tension in wound suture He may even be ltd 
to speculate upon the relationship between 
surgical trauma and th<» never ceasing wonder 
of the healing process, and why differences in 
technique can lead to such startlingly di\er 
gent results Its value to the community has 
been demonstrated by the Plastic bmt estab- 
lished bv the London County Council, by 
service* jn a v ancty of intermediate hospitals 
throughout London, and in the provinces, un 
der the leadership of the Clime in North Staf 
fordshire, by others in Birmingham and in 
Manchester It would be easy to visualise a 
service as efficient though possibly not so far 



EDITORIALS 


257 


reaching as that carried on throughout the 
country by orthopedic surgeons. This spe- 
cialty will develop in the future, but its progress 
as in the past will be slow, for it will probably 
appeal to the few— to those who have a love of 
craftsmanship and artistry, and to those who 
are willing to submit themselves to the ardu- 
ous training of hand and eye necessary for its 
successful performance. 

It is within memory that certain members 
of the profession looked askance at this strug- 
gling infant, judged it marasmic and prophe- 
sied for it a sickly adolescence and an early 


decline. It is safe to say, however, that in the 
face of much uninformed criticism reconstruc- 
tive and reparative surgery is based on sound 
principles, amply fulfills the best Hunterian 
traditions, and is today firmly established 
The widespread interest created by the Sec- 
ond European Congress of Plastic Surgery 
recently held in London showed conclusively 
that the time has come when this specialty 
may be regarded as completely divorced from 
the general surgical field Its future would 
appear to be assured. 

London, England. Archibald H McIndoe 




MASTER SURGEONS OF AMERICA 

FRANK DORMER JENNINGS 

D URING his life Frank Dormer Jennings won a full measure ot appro 
| ration Time but makes us more keenly aware of our loss Loved and 
trusted by bis fellow physicians in Brooklyn because no man in the 
history of Brooklyn medicine ever did more for them, he was widely known about 
the country, too Of distinguished presence easv authority and ready \erbal 
rejoinder, he was thoroughly at home anywhere he happened to be Ha know! 
edge of social and economic problems, his interest in legislation and sports multi- 
plied his friends without end, with an unusual!} retentive memory , there were 
few subjects on which he could not discourse A real leader with a vigorous and 
critical mind decided views and colorful personality he was an able surgeon and 
a fine citizen A charming humanist, nothing in America was alien to him, 

'Whose power shed round him in the common strife 
Or mild concerns of ordmarv life 
A constant influence a peculiar trace ” 

Frank Dormer Jennings was born in Coming, New York on June it) r88o 
His father James N Jennings, was bom in Mi Moms, New \ork, and his 
mother, Catherine Dormer, was a native of Corning He was graduated from the 
Corning Free Academy in 1897 and from the College of Physicians and Surgeons, 
Columbia University in tooa His interne years were passed at St Catherine’s 
Hospital Brooklyn, where, after long apprenticeship, hi later became attending 
surgeon this was the only active hospital appointment he held at the time of 
his death, although he was still consulting surgeon to the Mao Immaculate 
Hospital, Greenpoint Hospital and Menorah Home At Greenpoint, a municipal 
hospital, he had been attending -urgeon for over ten years St Catherine’s, 
however, he called his workshop and he loved that hospital more than life itself, 
only a few hours before his death, he made hi» rounds m his usual painstaking 
way 

On October 27, 1913 he married Hannah Cecilia McCarthy Three children, 
Trank Catherine and Joan bfessed their very happy marriage Catherine’s 
untimclv death took heavy toll of him His devoted wife, Joan and Frank, a 
student at the Long Island College of Medicine survive him A tender and 
understanding husband and father, he loved his home and family 

Master surgeon and keen diagnostician wisdom conservatism good judg 
ment, knowledge of the experience of others and frequent critical evaluation of 
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his own work distinguished his surgery. Neither a spectacular nor a rapid 
operator, his work was characterized by thorough study of his patients, a fine 
knowledge of anatomy, attention to details, perfect technique and a gentle 
deliberateness in which every motion attained its purpose without loss of time. 

A father to the young men about the hospital, he guided them, urged them 
to higher endeavor, and never tired of finding professional opportunities for 
them. Of unimpeachable integrity, the shining example of all that a surgeon 
should be, he trained his associates well lie insisted upon their attendance at 
medical meetings, membership m scientific societies and required of them con- 
stant watchfulness over their end-results. In his conferences with his associates, 
his hearty laughter tempered the sharp edge of his criticism 

Not a prolific writer, he made many important contributions to medical 
literature. His profound knowledge of hernia in all its phases grew out of his 
lifelong interest and wide experience in its management He wrote well, as he 
talked, with clear incisive diction The records of all his operations were written 
in his own clear characteristic hand. In the same way he recorded the progress 
of every patient For many years his records have been an inspiration to the 
entire staff All day long was nothing to him in his work in the public wards, 
he spared neither time nor pains in his work 

For ten years clinical professor of surgery at the Long Island College of 
Medicine, he was an exceptional teacher. Intensely practical, endowed with 
a vast fund of common sense, he possessed to an unusual degree the art of 
awakening the interest of his students Intending to stimulate them to life- 
long participation in the problems of organized medicine, he never failed to 
arouse in them a newly found sense of civic responsibility. 

His great talent for organization found expression in the early years of the 
Catholic Hospital Association and in the American College of Surgeons He 
gave freely of his time and energy to hospitals everywhere, for far and wide they 
asked him to address their staffs and discuss with them the new problems of 
standardization which, fifteen years ago, had suddenly become so momentous 
He presided over hospital standardization conferences of the American College 
of Surgeons in Boston, Philadelphia and Chicago, and demonstrated for the 
College a model staff conference at its meeting in New York He had brought 
the staff conference to Brooklyn, and, in his own hospitals, had molded its form 
and brought to it the courage, fair mindedness, and love of truth so characteristic 
of him 

When the Medical Society of the County of Kings celebrated its centenary 
in 1902 lie was elected president, the highest honor that could come to any 
physician m Brooklyn That venerable society was awakened to new life, for his 
capacity for work was tremendous and his enthusiasm was contagious. His in- 
spiring leadership carried all with him, for his sincerity and vision were never 
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questioned He widened the sphere of influence of the committee on public 
health and won a place for medicine m the discussion of cmc problems, he set 
up a responsible reference committee for the press, and he made postgraduate 
education available to e\ery doctor in Brooklyn without cost and without 
leaving home or practice This he accomplished by means of a joint committee 
of the Medical Society and the Long Island College of Medicine This plan has 
been m successful operation for fourteen years, and, known as the Brooklyn Idea 
has found favor elsewhere One of the first to arouse the medical profession to 
the importance of stemming the tide of ominous legislation which threatened to 
overwhelm us, in organized medicine he blazed a yeoman’s path 

His activities were not restricted to the terrain of medicine He continually 
pointed out that the physician must ne\er forget his responsibilities and duties 
as a citizen For himself he answered every call of civic organizations, and a 
great manv demands were made upon lum As chairman of the Public Health 
Committee of the Brooklyn Chamber of Commerce his work, was notable A! 
though he always complained that it was not an easy task, he was most at home 
making an after dinner speech, for he was never dull, and he loved a joke, his 
sallies were eagerly awaited bv his audience Absolutely at ease, he was always 
himself, never at a loss for words and his perfect turning of points was always 
effects e 

For bis lips could well pronounce 
Words that were persuasions 

Even his triumph over the physical threat which hung over him was an 
in«piration to us all Pear was not in him,— the habit of hard work was On 
January 26 1934 at the peak of his personal and professional prestige, he died 
in the harness of his beloved profession, as he would have wished, at bis desk in 
his office His death was typical of his service to the community 

To live in hearts we leave behind 
Is not to die 


Charixs A Gordon 



THE SURGEON’S LIBRARY 

REVIEWS OF NEW BOOKS 


T HE second volume of the Allas of Pathological 
Anatomy 1 issued under the direction of the 
editorial committee of the British J ournaf of 
Surgery and compiled by E K. Martin in keeping 
with its predecessor, volume i, presents a. collection 
of illustrations of pathological conditions. The 
majority of the 250 to 300 figures are in colors, and 
since they are mainly executed by Sewell and a few 
by Maxwell and Terzi, their quality is excellent. 
The illustrations are well grouped into _ sections 
dealing either with systems such as the joints, or 
with organs, such as the thyroid or tongue Espe- 
cially interesting and valuable are those dealing 
with the pharynx and esophagus and with the 
gemto-urinary system, particularly the testis Each 
group of figures is preceded by a succinct descrip- 
tion of the general pathological features of the 
special field, while each figure is accompanied by 
clinical and pathological description The book 
provides a liberal education in special pathology 
and should serve as an excellent source book for 
illustrations not only of common but of rare patho- 
logical conditions. The publishers are to be con- 
gratulated on the excellency of their illustrations 

Michael L Mason 


T HE author of Ilaitldesinfckltonsproblemc 1 deter- 
mines the efficacy of skin disinfection following 
the usual methods of surgical scrubbing and hand 
preparation Cultures " ere made from the hands of 
some seventy physicians and nurses, from several 
scrub-women and a number of patients, before and 
after various methods of scrubbing and types of 
antiseptic baths Bichloride of mercury solution, 
while the most powerful antiseptic, was also the 
most irritant to the skin and could not long be used 
Phcnosalvl, while not so irritating, was found to be 
less efficient, while soap spirits were found occa- 
sionallv very efficient, but often irritant The 
simpler method of surgical scrubbing with soap 
for 6 minutes, followed by 4 minutes of soaking in 
90 per cent (not 70 per cent) alcohol, appeared to 
> ield fairly consistent and satisfactory results The 
author does not draw any very' definite conclusions, 
nor does he make any specific recommendations 
concerning methods of preparing the hands for 
surgery, but one is left with the impression that he 
favors a brief scrubbing with soap and water, fol- 
lowed by’ 4 to 6 minutes of soaking in 90 per cent 
alcohol 


1 \tlas or Pathococ icav Awrom, 1*.m r.:> r-.-DV.H the dirfction 
or fnr hot to rial Committee or tiie British Jolrnal or St kgert 
CoTOp i l«J b> I h Martin, M 5 , F R C S \ol 3 UiHimore William 
Wood & Co , IQ35 

, HAUTnrsiNTFKno v .''rRODLrMi 11} Jfirgen Ernrt Copenhagen 
Levin & Munhjfaartl, ijnir Munk<gaArd 19 ^;. 


No attempt is made to correlate the findings with 
any clinical data or to evaluate the significance of 
positive cultures taken from the skin In none of 
the methods used were sterile hands always ob- 
tained and we must conclude that the same situa- 
tion obtains in any of the usual methods of hand 
preparation. Such observations serve to emphasize 
again the fact that sterility of the operative field is 
relative and that what matters most is that the 
number of bacteria be not too great, nor their 
virulence too high, and that the host’s resistance is 
not too badly’ interfered with. Michael L Mason 


A S IN previous years The Year Book of Radiology? 

provides the medical profession with abstracts 
of the most significant contributions to the year’s 
literature The material used has been well selected 
and includes many contributions from foreign 
countries The editorial comments are concise and 
greatly enhance the value of the volume 

Naturally, not all of the material is completely’ 
new but one cannot help but note the newer con- 
cepts and methods as well as the expansion of the 
field of roentgenology The correlation of clinical 
knowledge with roentgen interpretation becomes 
more and more important as the scope of the spe- 
cialty broadens. 

The use of contrast materials has become more 
widespread so that almost all body cavities have 
been visualized Mammography and the demon- 
stration of rupture of the intervertebral disc into 
the spinal canal after lipiodol injection are among 
the newer methods 

It is impossible, of course, adequately to review a 
volume of this type Suffice it to say that ail divi- 
sions of roentgenologic diagnosis— osseous, glandu- 
lar^ respiratory’, cardiovascular, gastro-intestmal, 
genito-urinary, obstetrics, gynecology, and nervous 
system— are adequately covered in a most inter- 
esting manner 

Kaplan begins the section of radiotherapeutics 
with a discussion of the cancer problem as a whole 
This is followed by chapters dealing with radiation 
biology’ and physics The division of the material 
into the various specialties makes it particularly 
valuable as a reference volume As was noted in 
diagnosis, the field of radiotherapeutics is expand- 
ing The beneficial effect of radiation on inflam- 
matory tissue can no longer be doubted Super- 
voltage x-ray therapy has not as yet proved to be 
of sufficient value to warrant universal use and the 
enormous expense of installation 
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W ARM praise should be given to The Rointsen 
oiogtsi tn Court 1 a book which is very compre 
. \ -» t0 re ad Lasers as well as 

pgs,m»s should find ,» it > »« »' ”*£££ 
and a helpful guide in the preparation and conouc 
tion of medicolegal cases The reviewer Gas con 
suited a number of leading attorney who agree 
that the work especially chapters 4 7 9 10 and *3 
cofer the fundamental principles which kw>ersand 
doctors as a class sometimes do not readil) under 
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gonococcal salpingitis it is recommended “This 
consists of laparotomy, squeezing out the pus from 
the inflamed tubes which should not be removed, 
and mopping out the pelvis with sterile plugs ” 
Attention is called to such statements in the hope 
of stimulating thought upon the subjects, since the 
conclusions are at variance with the consensus m 
the United States. It is noted that no great stress 
is placed upon intestinal decompression by tube, and 
an accurate control of water and blood chloride 
balance in the treatment of intestinal obstruction 
In the States the treatment of intestinal obstruc- 
tion is summed up by Wangensteen as follows- 
saline solution, blood transfusion, decompression 
by tube and operation Transurethral electric 
resection of the prostate is not mentioned, although 
reference is made to the excision of wedge-shaped 
portions of the prostate 

The chief value of this system, from the reviewer's 
viewpoint, is that here are assembled brief descrip- 
tions of practically all the surgical conditions known 
to man For the student, therefore, it is a valuable 
reference w ork John A Wolfer 

B Y FAR the best and clearest statement of 
Pavlov’s experiments, observations, and ideas 
pertaining to conditional reflexes and experimental 
neurosis that has been made available is contained 
in the book, Pavlov and Hts School 1 The method of 
presentation and mode of expression are delightful 
The photographs and illustrations are very helpful 
in elucidating a complex subject The book reads 
easily and the biographical sketch of Pavlov and, 
in fact, the entire book is truly fascinating and 
inspirational 

*Pavlov and His School tul Theor\ of Conditioned Rfflents 
By Pcof \ l* Froto\ , M D Tcao.sla.ted from the Russian by C P 
Dult, B A (.Cantab) New \ork Oxford Uni%crsit> Press, 1037 


Ex'ery medical student, biologist, and physician 
should read the book To one who has had any 
contact with science, this book will prove to be more 
pleasant literature than the best novel, analytical 
story, or adventure tale A C Ixw 


T HE second volume of Duke-Elder’s Textbook of 
Ophthalmology 2 has been published — Volume i, 
the Development, Form and Function of the Visual 
Apparatus, was published in 1936 Those familiar 
with the first volume have awaited the appearance of 
volume 2 with great interest and, although they 
appreciate the tremendous task involved, hope that 
the succeeding volumes will appear shortly 

As stated in the preface of the first volume, the 
author’s purpose is to make available in the litera- 
ture, a reference textbook of ophthalmology. This 
he has certainly done A brief historical sketch of 
a pre-eminent figure m the field to be discussed is 
given and the presentation of the subject matter is 
straightforward, concise, yet adequate Both sides 
of controversial questions are presented and the 
author gives his own viewpoints with his reasons 
for them An inclusive up-to-date bibliography is 
included for each topic A wealth of easily accessible 
material is contained in the volume, not only is each 
topic thoroughly discussed, but topics which m the 
ordinary text are merely mentioned, here are fully 
treated Perusal of volumes 1 and 2 gives convincing 
proof that with the volumes yet to come the field of 
ophthalmology will be fully and thoroughly covered 
by Sir W. Steward Duke-Elder 
This Textbook of Ophthalmology is to be highly 
recommended William H Droegeitueller 


!Te\tbook of Oi'iitiialmologi Il> Sir W Steward Duke-Elder, 
MA.DSc (St And ), Ph D (Loud ), M D , Cb B , F R C S Vo! 

2 — Clinical Methods of Hxamination, Congenital and Developmental 
Anomalies, General Pathological and Therapeutic Considerations, 
Diseases of the Outer E>e St Louis C \ Mosbv Co , 1938 
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I •dcstrul Surgery PRtNcmxa Problems and 
Practice By Wlths W Lasher MO, FACS New 
’ll oik Tau! B Mother Inc s 93 g 
New and Nowmcru, Remedies rgj8 Containing 
Descriptions of the Articles Which Stand Accepted by the 
Council on Pharmc) and Chemistry of the Amman 
Mtdical Association on January % i 9i g Chicago Amec 
tern Medical Association 1938 
An-'cm. Reprint or the P e posts or the Council on 
Pharmacy am> Chemistry of the American Medical 
Association tor 1037 with the Omsoints that Have 
Appeared in the Journal Chicago American Medics! 
Association 11,38 

A Synopsis or the Diaovoms op nrs Acute Surgical 
Diseases or the Kboouev By John A Har iy B Sc 
MD FJVCS St Louis The C \ Mosby Co 1938 
Association tor Re earch in Nervous and Mental 
Disease V ol \VU of a Senes of Research I ublications 
The Pituitary Gland an Investigation or the Most 
Recent Idvanccs The Proceedings ol the Association 


£ew kork December »8th and 15th 1936 Editorial 
Board Walter Tirarae Angus if Frantz Clarence C. 
Hare Baltimore The W ifliams i \\ diini Co 1938 

SfiwriviscHE Praxis Suoarvc rez* uumas 
For told ung Edited by L R Crete A Frommt »d 
K Wareeiros \ol 9 — Dictu\c uvp Fzroi By Prof 
Dr Hans Runge Dresden and Leipag Theodor Stein 
kopff i9jS 

Maternal Care Complication's the Pmsciplis or 
Management or Some Serious Complications Memo 
during the Antepartlm Intrapartum and Pot* 
Partuu Periods Approved by The American Commute 
on Maternal W ellare Inc Prepared by R. D Mwsejr 
MD, P F Williams MD and F H Falls, MD 
F L Adair JI D , Editor Chicago Id The I'm eraty 
of Chicago frees, sgjB 

Electrotherapy and Ucht Therapy Bv RiAs"d 
Kovics JI D 3d rev ed Philadelphia Lea & Ftbi^, 
*933 

Surface avd Radiological Anuomy pi>* SteM-nti 
and Centric Practitioners By Arthur B \ppteton, 
MA MD (Cantab) William I Haim loo 51 D 
B Ch (Belt ) D Sc (Glaa) F Kb E and Ivan C. C 
Tchaperoff M \ MD B Cb (Cantab ) D WR.E 
Baltimore W iluam W ood & Co 1938 


CORRESPONDENCE 


THE DANGER OF THE INTRAVENOUS 
DRIP 

To tke Ciitor For sev eral j ears I hai e been inveigh 
tng against the use of the drip apparatus in intra 
venous injections The drip device which permits 
co anting the drops has no really useful function and 
is dangerous The rate of flow of the fluid into the 
vein can be much better determined by placing a 
Uttle'tnp of adhesive plaster at the level of the fluid 
in a graduated glass container and noting the amount 
of fluid that has gone into the vein within a definite 
period of tune The flow can then be regulated by a 
thumbscrew clamp on tbe rubber tube 
The objections to the * drip device are 
1 It is unnecessary and complicating 
3 The rate of flow can be even more accurately 
ascertained bv the method mentioned for drops are 
not alnajs of the same size 

3 There is a distinct danger ol sir embolus When 
the patient is straining or vomiting tbe pressure in 
the veins is high and the back pressure on tbe dr p 
device compresses the air tn it. VI hen the straining 
s»dde"l> ceases and the flow through the intravenous 
need/e or cannula becomes rapid an may be suJted 
over into the veins Often this is of no great 1m 
poiUnce, but tt seems probable that those who have 


reported a large incidence of pulmonary emboli and 
thrombi following mtravenouj injections wiU find « 
due chiefly to this drip method the Sir may form* 
nucleus for a thrombus , 

In this connection tbe report of a necronsv by 
D r K L Terpbn before the Buffalo Pathological 
Society 1 is interesting It is as follows 

A * year nil white rrl known to have beta auOennR ho® 
congenital hear! disease betaine stitrtlv 01 »'& 
h»morrha£ii: plenum anil erysipelas The general owiamv 
the chit t was very poor After 10 intravenous dnp ol J T*r «“ 
Untiose solution iauf beta concluded toe chil i Aid 1 
The attending pediatrician expected an embolic cam* lot 

^u'th^case all the air »u trapped completely In »>«“*? 
stem ol tbe pulmonary artery »h/ch contained typical 
while foam hut neither fluid biood nor clots There was a m 
fusiform distention of the main stem c< the pulmonary anrrr 
Tie 7 ght ve (title ani the right atrium eontiirtd only 
Hood amt a few thin ctnli (Tbe petmortem examinaii 
pcrtormeJ about 7 hours alter death ) In tb , e hardly 

the pulmonary trtcry there was mostly Sun) bkwl aarwr 

y \n apparently wnalt amount of nr had sufficed to hong 
immediate death in a child suffering from * .Jfamncio* 
pt ur»l cavity marked pressure atelectasis and d Bu* hrunca 
pneumonia of ihe 1 *hl lung 

J SllCLTOI IJOtSLtl 

Richmond Virginia 
T Aith Path l 0)0 ai 
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Industrial Surgery Principles Problems and 
Practice By UIH« W Lasher UD FACS Lew 
York PaulB Hoeber Inc 1938 
New and Lonoppiciu. Remedies 1938 Containing 
Descriptions of the Articles W hich Stand Accepted by the 
Council on Ihannacy and ChemUry of the American 
Medical Association on January 1 rpj8 Chicago A an 
ican Medical Association 1918 
Annual Reprint op the Reports op the Council on 
Pharmacy and Chemistry op the American Medical 
Association tor 1937 with the Comments that Have 
Appeased in the Journal. Chicago American Medical 
Association 193S 

A Synopsis op the Diagnosis op the Acute Surcical 
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CORRESPONDENCE 


THE DANGER OF THE INTRAVENOUS 
DRIP 

To the Editor For several years I have been inveigh 
ing against the use of the drip apparatus m mtra 
venous injections The drip device which permits 
counting the drops has no really useful function and 
is dangerous The rate of flow of the fluid into the 
vein can be much better determined by placing a 
little strip of adhesw e plaster at the lev el of the fluid 
in a graduated glass container and noting the amount 
of fluid that has gone into the vein within a definite 
period of time The flow can then be regulated by a 
thumbscrew clamp on the rubber tube 

The objections to the drip device are 

1 It is unnecessary and complicating 

2 The rate of flow can be even more accurately 
ascertained by the method mentioned for drops are 
not alwaj s of the same sue 

3 There is a distinct dinger of air embolus When 
the patient is straining or vomiting the pressure in 
the veins is high and the back pressure on the dnp 
device compresses the air in it When the straining 
suddenly ceases and the flow through the intravenous 
needle or cannula becomes rapid atr may be ucked 
over into the veins Often this is of no great im 
pottance but it seems probable that those who have 


reported a large incidence of pulmonary emboh and 
thrombi following intravenous injections will and 11 
duechiefly to this drip method The air may form a 
nucleus for a thrombus . 

In this connection the report of a necropsj- »y 
Dt R L Terplan before the Buffalo I athological 
Society 1 is interesting It is as follows 

A a year old white gut known to hare been W®""**®? 
congenital heart disease became severely ill with pneum 
hemorrhagic pteuntu and erysipelas I\e g veraJ conolori 
the cb Id was very poor Alter an Intravenous drip O' S Pf'Wl 
deatrose solution had been concluded the ch U died *''1. 
The attend ng pediatrician etpected an embolic cause lor 
sudden death ... .... 

la thia case all the air was trapped completely M , .^ 1 , 

stem of tbe pulmonary irterv which contained typical 
white foam but neither fluid blood nor clots There w‘s » 
fusiform distention of the main stem of the * r H 1 

The right .utricle and tbe right atrum canUmedonyfluld 
blood and . few thin clots (The postmortem e^ioatw" 
performed about 7 hours after death i to tit oworbraBcinn 
the pulmonary artery there was mostly fluid blood with hsroJJ 

^^Anap Patently B maU amount of air had sufficed 
immediate death in a child suffering from effusion in . 
pleural cavity marked Pressure atelectasis and diffuse fewreho- 
pneumonu of the right lung 

J Shelton Horsley 


PichmoniJ Virginia 
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CONIZATION OF THE CERVIX 

NORMAN F. MILLER, M D , F A C S , and OLIVER E TODD, M D , Ann Arbor, Michigan 


F ROM earliest antiquity, heat in one 
form or another has been held in high 
esteem as a therapeutic measure 
Moodie (1920) speaks of cauterization 
of the scalp as practiced in neolithic times 
in France and later in central Asia, Canary 


been recommended by Percy in his “Pyrotech- 
nic chirurgicale ou Part d’appliquer le feu en 
chirurgie,” Paris, i8n,but apparently rvas not 
extensively used by him. Jobert (de Lamballe) 
stressed the lack of pain during cautery of the 
cervix and attributed this to the absence of 


Islands, Europe, and Peru Hoppe (1847), 
writing on fire as a healing medium, states 
that fire was used by Hippocrates, Alhucasis, 
Severins, and later by Percy, Larrey, v Kern, 
and Rust Methods of application varied 
Use of the direct flame by burning spiritus on 
the wound or afflicted area belongs to earlier 
times. According to Hoppe, the most famous 
preparation for the application of intense heat 
was of Chinese and Japanese manufacture 
It was made chiefly from dried leaves of 
Chinese wormwood and called “moxa,” a term 
now applied to any substance used for this 
purpose The Mongolian races preferred cot- 
ton for moxa They formed cylinders of cotton 
and burned them on the flesh for about a 
quarter of an hour Nearly every ailment was 
treated by fire or heat and often by means of 
the hot iron. Probably the original burning 
materials were hemp, flax, oakum, and sponge 
Hippocrates used oakum and sponge 

Jobert de Lamballe (1843) was probably 
one of the first in later centuries to advocate 
and practice treatment of the ulcerated cervix 
by use of the glowing iron. This procedure has 

From the Department of Obstetric? am] C.jnccoloR}, Unner- 
*it\ of Michigin Ann \rbor, Michijnn 


nerves in this organ Y ears later the Germans, 
notably Brandes, did much to popularize this 
method of treatment in their native country 
The danger and discomfort from burning the 
vaginal mucous membranes tvere well knovm 
and the use of an ivory or wooden speculum 
during the cauterization followed by a douche 
of cold w’ater was generally accepted as the 
correct procedure While chemical cauteriza- 
tion has repeatedly risen to temporary favor, 
it has never received the prolonged acclaim 
accorded actual cautery 
. In i 9°6, Hunner suggested treating cervical 
disease by means of deep radial cauterization 
In 1911, Dickinson commenced using the fine 
nasal tip cautery for the same purpose and 
since 1920 this form of treatment has become 
generally accepted While local cauteriza- 
tion of the cervix is not without drawbacks, 
the good accomplished through its proper use 
far overbalances its shortcomings With in- 
creased interest and extended use it is only 
natural that modifications should occur and 
today there is available another valuable pro 
cedure for use m preventive, as well as reme- 
dial, gynecology, namely', electrosurgical cut- 
ting and coagulation Procedures of this tvpe 
’5 
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are now being carefully appraised for their 
real value and it is with the hope of aiding in 
thi» appraisal that wc submit this report on 
electrosurgical conization of the cervix 

Our stud} is hased on 899 conizations per 
formed at the Onn trstty of Michigan Hospital 
during the past 4 years The technique used 
in these cases is illustrated in Ligurts 2, 3, 
and 4 At first this was done as either 
hospital or office procedure, under gas anes 
thesia loda\ i\e prefir to hospitalize every 
patient for 3 or 4 days When the cutting 
current is properly combined with coagula 
tion, the operation becomes a bloodless pro 
cedure— and m this respect is m striking con 
trast to most cerucal amputations, particu 
larly the bturmdorf operation It takes about 
6 weeks for complete epithelization to occur 
following conization It is our custom to 
guard against stricture during this time by 
placing an iodoform wick in the cervical canal 
at the time of operation in aft patients except 
those who are to hav e a subtotal h> stcrectomy 
This wick ts removed on the third day and 
the patient is discharged with instructions to 
take a dally cleansing douche and report bi 
weekly for check up examination At this 
time the cervix v s painted with an antiseptir 
and a sterile sound or hemostat is passed into 
the Canal This procedure is repeated at 2 
week intervals until epithelization is com 
plcte After years of experience and circful 
follow up of our cases we feel that extensive 
conization is not to be viewed as a substitute 
for simple cauterization coagulation or other 
valuable means of treating benign cuvical 
disease On the other hand, the benefits from 
extensive conization are real and it should 
have a place m every div gynecological sur 

INDICATIONS 

Our indications for conization hive flue 
tualed somewhat during the period covered 
by this study and a wide vanetv of benign 
cervical disease has been treated by this 
method Briefly stated, our present indica 
tions for using this method of treatment are 

1 As a means of correcting minor cervical 
disease and preventing remote complications 
of the cervix t« patients for horn subtotal 
hysterectomy ts planned 


2 As a means of eradicating deep seated, 
chronic infections of the cervical canal w 
older aomen 

3 As a complete substitute for the Sturm 
dorf operation in any condition of the term 
for which the Sturmdorf operation is uidi 
cated 

4 As a means of obtaining adequate bops) 
material in cases in which original biopsy 
material presented cytological abnormalities 
strongly suggesting neoplastic change 

5 As a substitute for older methods of 
trachelorrhaphy in most women but espc 
cially in elderly women 

It is difficult not to become enthusiastic 
over the use of conization and we feel a word 
of caution is justified for the procedure is not 
without drawbacks I xtensive conization as 
here described is a hospital procedure and 
should be reserv ed for the more severe types of 
cervical lesions 

RESULTS 

No serious immediate complication occurred 
in any of the 899 conizations comprising 
this study 

During the first few days there is little du 
charge and no discomfort but commencing th 
third or fourth day the discharge becomes 
profuse and is often bloody Normally Inis 
scrosangmneous or bloody discharge persists 
for 2 weeks after which it gradually decreases 
Vaginal cleansing douches are essential dur 
ing this healing period, the type of douche 
making but little difference Ultimate hcahng 
with complete epithelization renders the ctr 
vix dean and normal in appearance In a fe« 
patients small areas ot delayed epithelization 
are noted In these, healing may be hastened 
by the use of the bne nasal tip cautery 
Of real interest are the late results following 
conization Our follow up study includes only 
those patients operated upon more than o 
months previously In the majoritv from 1 to 
3 years have elapsed— ample time for stricture 
and other complications to dev elop I total 01 

393 (Table I) patients answered questionnaires 

(or 70 per cent of those eligible for stricture 
etc ) Data so obtained are shown in Tables 
I, II and III „ 

The figures m Table II represent a« 
strictures which have come to our attention 
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TABLE I — GENERAL DATA 

Conizations done before menopause 747 

Conizations done after menopause 132 

Total 8gg 

Number eligible for stricture (does not include 
patients hysterectomized or castrated regardless 
of method) 557 

Multipara (per cent) 03 i 

Nullipara (per cent) 7 S 

Number of patients answering questionnaires 394 

Average age— years 4° 

Average time lapse since conization (questionnaire) 

— months *4 

\vcrage duration bleeding or blood tinged discharge, 
after conization (questionnaire group)— w eeks 2 7 

Average duration discharge* after conization 

(questionnaire group) — weeks 11 1 

•Thu includes all discharge regardless ol source and degree 

TABLE II — INCIDENCE OF STRICTURE 

Number Per cent 

Positive stricture (returned for treat- 
ment) 36 6 46 

Probable stricture (suggested in letter 
or questionnaire) 14 2 51 

'I otal 50 8 97 

since ivc commenced using this procedure in 
February, 1932, and do not therefore truly 
represent the stricture incidence today 
With greater care during the healing period 
the number of strictures have decreased 
This is particularly true of the more severe 
type wherein the entire canal is obliterated 
and replaced by a dense cicatrix 

The majortty of strictures were mild and 
required only dilatation or passage of a sterile 
sound or hemostat 

The fact, however, that strictures do occur, 
some of them severe, warrants care in the 
selection of cases and careful observation 
afterward 

While the number of pregnancies subse- 
quent to conization in this series is small, the 
trend ccrtainh suggests a harmful influence on 
subsequent pregnancies This is seen to be in 
the direction of abortion and premature labor 
rather than cervical dystocia as might have 
been .intiupated This tendency to early in- 
terruption of pregnancy is another drawback 
and suggests its use only in women past the 
childbearing period, and even then wc do not 
consider it a substitute for the less radical 
office procedures in mild cervical disease. 


TABLE HI. — EFFECT UPON PREGNANCY 



Number 

Per cent 

Number of cases 

22 

36 3 

Spontaneous delivery at term 

8 

Premature 

4 

18 1 

Abortions 

3 

13 6 

Still undelivered 

7 

31 3 

Other complications — 

Threatened abortion — 3 months 

I 


Placenta prrevia — 7 months, dead 

baby 

r 


Average age — years 


30 


TABLE IV. — PATHOLOGY OF CERVICAL 
TISSUE REMOVED 

Number 


Cervical erosions and/or glandular erosions, 

and/or polypoid glandular erosions 562 

Hyperplasia and/or hyperkeratosis and/or 

cormfication of squamous epithelium 347 

Cervicitis of all types, acute and chronic (ca- 
tarrhal, mucopurulent, etc ) 97 

Endocervicitis, all types, acute and chronic (ca- 
tarrhal, mucopurulent, etc ) .651 

Glandular hyperplasia and 'or polypoid hyper- 
plasia and/or polypoid glandular hyperplasia 318 
Cerv ical ulcer w ith or w ithout pyogenic granula- 
tion tissue base 66 

Dilated and/or cystic glands 481 

Fibrosis 183 

Polyp 5 (of cervix) 60 

Malignancy of the cervix 20 

No pathology in cervical tissue examined 3 

No diagnosis possible because of coagulation of 

tissue (early cases) 4 


EVALUATION 

Electrosurgical conization of the cervix ap- 
pears to have a real place in gynecology. As 
a means of treating stubborn chronic cer- 
vicitis in women past the childbearing age, it 
far surpasses any other procedure knowm to 
us short of total hysterectomy The excision 
of gland bearing tissue can be made complete 
although such extensive conization is probably 
not often necessary We have found it a 
satisfactory substitute for the Sturmdorf oper- 
ation and for most trachelorrhaphies 

SUMMARY AND CONCLUSIONS 

We believe that our experience with this 
operation justifies certain general conclusions - 
1 Conization of the cervix as here described 
is a valuable, safe, rapid, and eminently 
satisfactory way of treating the more exten- 
sive benign lesions of the cervix m older women 
2. In general its use should be limited to 
women past the childbearing age and even in 
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this group should not be looked upon as a 
substitute for the less radical office procedures 
now m use in the treatment of simple cem 
cal disease. 

3 Conization is manj times faster, simpler, 
and a bloodless substitute for— and in our 
clinic has complete!} replaced— the Sturmdorf 
operation The amount of tissue remo\ ed 
can be controlled and conization equals in 
efficiency an> means of cervical gland ream 
ing now available Ultimate healing but 
little slower than in the Sturmdorf procedure 
and the incidence of severe stricture probabh 
no greater 

4 Conization is a desirable quid and 
convenient method of treating the cemx prior 
to subtotal hystercctomj 
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TUBERCULOUS PERITONITIS 


An Analysis of 257 Cases 

JOHN G. STUBENBORD, 3rd, M D., Douglas ton, Long Island, New York 
JACK SPIES, M D., Bombay, India 


r — h — r HIS paper is based on a series of 257 
I cases of tuberculous peritonitis ob- 
I tamed from medical and surgical 
records of the following hospitals 
Bellevue Hospital, New York, Children s 
Hospital, Boston, Rushing Hospital, Blush- 
ing, Long Island, Massachusetts General 
Hospital, Boston, Peter Bent Brigham Hos- 
pital, Boston, New Haven Hospital, New 
Haven, New York Hospital, New York 
Tuberculous peritonitis is most prevalent 
during early life 

Holt states that Still found the largest 
number in the second year of life in a series of 
one hundred cases 

It is generally accepted that the peritonitis 
is secondary to a tuberculous infection else- 
where in the body, although the primary focus 
of the disease may not be diagnosed Usually, 
the original tuberculous site is in the intes- 
tines, lungs, lymphatic nodes (mesenteric, 
bronchial), fallopian tubes, or more distant 


structures 


PATHOLOGY 


Tuberculous peritonitis may be acute or 
chronic The acute form is rare The peri- 
toneum is involved as part of a generalized 

Dr Spies, 1 aba Memorial II o'-pital Bombay 


TABLE I — \GE INCIDENCE 


A> c in > cars 

Number of patients 

1 Per cent 

I-IO 

11S 

•,& 

10-20 

4O 

1 :S 

JO- JO 

I ■>» 

) « 

10- 40 


40-eo 

rS 1 7 


s * i * 


total 


miliary tuberculosis Tubercles small in size 
are scattered over both the parietal and vis- 
ceral peritoneum The tubercles may alone 
be present or with a serofibrinous or bloody 
exudation which is rarely large in amount. 
This form is seldom observed for there are no 
abdominal symptoms 

The chronic form is classified into different 
varieties according to anatomical or clinical 
resemblances McPhedran and Peacock sug- 
gest the following forms 

1 Ascitic , 

2 Loculatcd encysted or fibro-plastic variety 
a Suppurative or ulcerated 

b Ascitic , , , . 

V Chronic fibroid— adhesive or obliterative form 

In the ascitic form the peritoneum is 
studded with miliar}' tubercles, both discrete 
or in conglomerate masses and are found on 
the viscera, omentum, and mesentery The 
fluid (amber or straw-colored serum, sero- 
purulent or bloody) is freely established in 
the peritoneal cavity 

In the Ioculated encysted variety the intes- 
tines are matted together by adhesions Be- 
cause oi the adhesions there are enclosed collec- 


TABLE II —TUBERCULOSIS ELSEWHERE 


Anatomical structure J 

inv oh ed ! 

Cases Per cent 

Lungs 

49 j '0 

t \ mph node* 

4 S 1 9 

Bone 

7 { 7 4 

Epididy mis 

7 • 2 4 

tallopnn tubes ‘ 

5 I 

Meninges J 

3 .1 * .... ... 

SUn 

3 . | . ” 

Pc- cartbun 


Questionable 

U ) 5 

Negative 

1 UJ s'; 

Total 

i 357 too 


JOO 


260 
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TABLE in —OPERATIVE FINDINGS 


McPbriran tod 


*Th <m« (9) in d — _ „„ 
lain tyiw» (il lubtrtulouj pri ......... 

«od ciln and (j) bvparplasnc tyj* 


in* tubarculou* iprfaJ ata tonsuim ii 


tions of fluid In the more advanced stages 
there are mtraperitoneal abscesses and caseous 
areas The tuberculous process may infiltrate 
the intestinal walls thus causing them toper 
forate 

In the chronic fibroid form arc seen large 
amounts of fibrinous tissue with extensive 
adhesions involving the /ay ers of the pen 
toneum (usually thickened), the omentum 
(often rolled on itself) the intestines, and the 
solid viscera Separation of the various siruc 
turcs is difficult at the risk of perforation of 
the hollow viscera On examination the tumor 
masses are found palpable through the ab 
dorunal wall 

Operations were performed in 171 cases 
revealing the pathological conditions shown 
in Table III 

The signal $y mptoms and signs w ere refer 
able to the gastro intestinal tract Because of 
the large senes of cases reviewed we btheve 
that these findings are significant The diag 
nosis of tuberculous peritonitis becomes easier 
and may be made more frequentl> when these 
relationships are borne in mind 

A careful and routine phv sirs! examination should 
be made (being ever alert lor the primary focus) and 
the adjuncts blood fluid sputum stool and urme 
examination for the isolation of the tubercle bacillus 
tuberculin tests guinea pig inoculation historv of 
exposure (familial) and roentgenograms (lungs 
skeletal) should be taken whenever tuberculous 
peritonitis is suspected 


TABLE I\ — S YUPTOSf 4T0L0GY 


Symptom 
Abdominal pain 
Abdominal 


£jJdF»cijh( 

£xt>l!lltiOD 

Cbuxb 
W 1 luesl 




We regret that tuberculin tests, guinea pig 
inoculation results, did not constitute part 
of the routine examination in our senes At 
times they were tabulated but often as not 
were not done Of the 257 cases collected 20 
patients had a positive exposure (familial) 
history , 147 patients gave a negative exposure 
history and probability of exposure was tin 
known m go patients 


DIAGNOSIS 

Osier writes that the diagnosis of these 
peritoneal masses is difficult As to the differ 
entiaJ diagnosis, cystic ovarian disease and 
cancer are especially to be considered The 
pre-operative diagnosis of appendicitis was 
made on 4 occasions 

McPhedran declares that abdominal pain 
associated with low grade fever, exhaustion 
toward evening, loss of v eight, poor appetite 
accompanied by abdominal swelling with free 
fluid, constitutes the syndrome of tuberculous 
peritonitis Holt mentions irregularity of the 
bowels As evidenced by the high incidence 
of vomiting in our own senes we add vomiting 
as an important sy mptom 


TREATMENT 


Medical The treatment consists in abvo 
Interest approved diet fresh air heliotherapy 
or ultraviolet radiation Pumiss advises light 
therapy combined with general hygienic mcas 
urcs in restoring the patient s health It ,s 
especially satisfactory in the chronic plastic 
adhesive type cases with focafizcd peritonitis 



271 


STXJBENBORD, SPIES- TUBERCULOUS PERITONITIS 


TABLE V. — PROMINENT PHYSICAL SIGNS 


Distention of abdomen 
Signs of fluid 
Tenderness. 

Abdominal mass 
Cmaaatvon 
Fulmonarx (riles) 
Abdominal rigidity 
Adcnopathj 

Dough} feel to abdomen 
Discharging sinus 
Enlarged liter 
Rectal mass 
Hemm (inguinal) 
Simulating appendicitis 
Pelvic mass 
Rigid necl 
Borbon'gmus 
l ecal fistula 
Rectoxestcal fistula 
Prolapse rectum 


157 

92 

7t 

70 

57 

43 

32 

zo 

9 

6 

6 

6 

4 

4 

3 

3 

2 

2 


6r 

35 

27 

22 
16 
12 
3 S 
3 

2 7 
2 7 
2 7 
1 5 
1 5 
t r 
1 x 
7 
7 
7 
4 


In those patients with ulceration and large 
caseous lymph nodes it is less satisfactory 
Brown and Sampson recommend natural or 
artificial heliotherapy A word of caution is 
given at this time, namely heliotherapeutic 
exposure in the acute or active (pulmonary) 
case is dangerous The following is an outline 
of the technique used (10), an Alpine sun 
lamp, first degree erythema, is repeated every 

2 to 3 days The treatment is started with a 

3 minute exposure front and back at a dis- 
tance of 33 to 36 inches, and the time is in- 
creased by x to 2 minutes at each subsequent 
exposure, until the maximum exposure is 20 
to 30 minutes The course of the treatment 
ranges between 2 and 3 months. 

Smith states that, following the use of cal- 
cium chloride and sunbaths, the fluid may 
disappear in tuberculous peritonitis 

Surgical , As to the surgical treatment of 
tuberculous peritonitis, various procedures 
are used, especially . 


TABLE VI —RESULTS OF TREATMENT 
IN 212 CASES TRACED 



Cases 

Per cent 

Per cent o! 
traced cases 

Improved 

Surgical 

93 

82 

46 

Medical 

21 

18 

10 


119 

xoo 

56 

Unimnrox ed 

Surgical 

17 

7 t 


Medical 

7 

29 

3 5 






24 

100 

11 5 

Died 

Surgical 

So 

72 5 

2 3 5 

Medical 

19 

27 5 

9 






69 

xoo 0 

32 5 

Total improved 



560 

Total unimproved 

24 


11 5 

Total died 

69 


32 5 

Total 

212 


TOO O 

No trace 

Total cases in series 

45 

257 




there was improvement in 56 per cent (46 
plus xo) of our 212 cases, no improvement in 
1 1.5 per cent (8 plus 3 5), and death followed 
in 32 5 per cent (23 5 plus 9) 

The largest number of patients who im- 
proved were treated surgically (82 per cent)-, 
the patients improved after medical treat- 
ment numbered only 18 per cent. 

Again, a study of the surgical cases sepa- 
rately shows 59 per cent improved with a 
mortality of 30 per cent in this group When 
those given medical treatment are considered 
alone we find an improvement in 45 per cent 
with fatal results ranging up to 40 per cent. 
The patients showing no improvement were 
almost constant in both groups 

CONCLUSION 


1 Laparotomy— simple with removal of the fluid 
and closure of abdomen without drainage 

2 Removal of foci of infection— appendectomy, 
oophorectomy, safpingectom\ , etc 

3 Intraperitoncal oxygen insufflation— Stein — 
which is contra-indicated in (a) acute cases, (b) ad- 
vanced ulcerated intestinal tuberculosis, (c) in the 
plastic form 

4 Intraperitoncal saline at the conclusion of the 
operation to prevent the formation of adhesions in 
abdominal tuberculosis 

5 Operation for intestinal obstruction 

McPhcdran makes no classification as to 
medical or surgical treatment. 

After a study of the results in our series 
(Table VI), we arc far from encouraged, for 


1. Tuberculous peritonitis is a severe and 
often fatal disease and is secondary to a tuber- 
culous infection elsewhere in the body 

2. The outstanding symptoms in order 
of occurrence are abdominal pain, abdomi- 
nal swelling, vomiting, constipation, loss of 
weight, fever, diarrhea, exhaustion, cough, 
weakness, and anorexia 

3 The more prominent physical signs fol- 
low- abdominal distention, free fluid, tender- 
ness, abdominal mass, emaciation, pulmonary 
and abdominal rigidity. 

4 A review of our series of cases shows that 
surgery offers the best results in the treatment 
of tuberculous peritonitis 
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URINARY STRESS INCONTINENCE 
The Anatomical Defect Found and a Rational Method for Its Treatment 
JOSHUA WILLIAM DAVIES, A B , M D , F A C S , New York, New York 


U RINARY stress incontinence, which 
is peculiar to women, is much more 
prevalent than the average person 
suspects It is caused by a dis- 
turbance of the urethral sphincters which are 
rendered incapable of retaining urine within 
the bladder when intra-abdominal pressure 
is increased Consequently, a mild cough, 
straining, laughter, aggressive intercourse, a 
slip while walking, or urgency of urination 
cause varying degrees of urinary extrusion 
(Strangely enough this disturbance is not listed 
among complaints of many patients because 
it is so prevalent among women that it is con- 
sidered normal ) It is sufficiently inconvenient 
to wear a pad during the menstrual flow with- 
out the added annoyance of again wearing 
one at a social function, hence the gynecolo- 
gist should endeavor to understand the pa- 
thology of this disturbance which is often the 
cause of serious psychological disturbances 
and may be the basis of many inhibitions 
which prevent a fuller life 

As the urethra, the vagina, and the rectum 
separately perforate the three muscular layers 
of the pelvic outlet, a bridge of musculofascial 
tissue remains between each of the three 
openings The structure between the rectum 
and the vagina is called the perineum, or more 
properly, the posterior perineal body, while 
the structure between the urethra and the 
vagina may be called the anterior perineal 
body The continuity of these structures 
must not be damaged by labor if the efficiency 
of voluntary urethral control is to be retained 
Incontinence, however, is not always due 
to anatomical damages produced by labor, 
for it is frequently found in middle aged 
women who ha\e not borne children In this 
type the urinary defect is only a part of a 
general physical underdevelopment The ab- 

I nim the Heimtrocnl of Anaioim Columbia 
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dominal wall may be relaxed or pendulous and 
as far as the patient is concerned it is not a 
part of her voluntary muscular system These 
individuals usually are unable to contract the 
muscles of the abdominal wall, or maintain a 
state of contraction, with ease, for only a few 
seconds In the same manner they are uncon- 
scious of a voluntary sphincter of the rectum, 
which can normally be contracted at will and 
be maintained in a state of contraction for a 
short period of time Many married women 
are unconscious of a voluntary vaginal sphinc- 
ter which can be relaxed and contracted at 
will Consequently, if an individual is unable 
to exert voluntary control over such definite 
muscular bundles, how can she be expected 
to exert sufficient pressure against the urethral 
canal to withstand increased abdominal pres- 
sure and prevent leaking 

During pregnancy, the area between the 
bony boundaries is estimated in order to deter- 
mine whether there is sufficient room to per- 
mit the delivery of the fetus A large passen- 
ger fills the bony pelvis so completely that it 
must be compressed and even molded before 
it can pass through the canal The bladder, 
the urethra, and the rectum must also be con- 
sidered because they must be displaced to 
permit the delivery of the child At the pelvic 
outlet all the musculofascial structures bridg- 
ing it must also be displaced (Fig 2.). If 
they are displaced too rapidly, by a very fast 
delivery, lacerations may be expected On 
the other hand, a delivery which is delayed 
compresses the blood supply to the pelvic 
organs and to the muscles of the pelvic out- 
let The interference with the circulation 
alters the nutrition to the various structures 
and predisposes to a lessened elasticity. This 
change is similar to that taking place in a 
rubber band which is being stretched around 
an object larger than it can readily encom- 
pass If the act is done too rapidly the band 
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voluntary muscular fibers At its origin from 
the bladder, it is encircled by an additional 
hypertrophied layer of involuntary muscular 
fibers called the internal sphincter Under 
basal conditions these structures retain urine 
within the bladder Like the rectum the 
urethra must perforate the three muscular 
planes bounding the body cavity to communi 
cate externally (Fig i) Each muscular 
layer, instead of merely bridging the area 
bounded by the pubic arch is rearranged and 
concentrated about the urethra to act as three 
individual voluntary sphincters which con 
tract when the intra abdominal pressure is 
increased and thereby prevent the extrusion 
of urine (Fig 2) The first muscular Jayer 
which is perforated by the urethra is the 
levator am muscle This muscle is the peine 
segment of the transv ersus abdominis muscle 
The usual description of the levator does not 
show it completely surrounding the urethra 
but rather as two bundles of muscle which 


Fir i D Diaphragm, P pentoneum S PT prepen 
toneal fibro-areolar layer SAP supra anat fasei* 
LA it levator aru I At infra anal fascia DLT 4 
deep layer triangular ligament DTP St deep transverse 
penneal muscle Be bulbocavernous muscle IC iscbin 
cavernous muscle DF deep fascia CF Cotles fascia 
£ skin 

will tear, while if it is cautiously stretched 
over the object it might withstand the strain 
A band remaining around the object too Jong 
will never return to its original size Due to 
poor elasticity of the soft parts, the elderly 
pnmipara and the subelastic parturient must 
be expected to have tears even though the 
delivery is well conducted Such senile 
changes might be due to a hormonal defi 
ciency which fails to bring about a softening 
and relaxation of the soft parts including the 
ligaments binding the bones of the pelvis 
Since a cy stoccle is usually present in the 
parturient woman who has stress inconti 
nence it is desirable in addition to under 
stand the mechanism of the formation of a 
cystocelc The injury causing the cystocele 
might tf extended, involve involuntary and 
upper two voluntary sphincters of the urethra 

IMPORT \\*T AV VTOMY 


arise from the posterior surface of the pubic 
bone and run posteriorly lateral to the 
urethra to insert into the coccyx As a mat 
ter of fact this description is incomplete be 
cause fibers are supplied to lh- urethra and at 
times surround its entire length with a layer 
of voluntary muscular fibers (Figs 3 4, 5, 8) 
Between the urethra and the vagina the leva 
tor muscles are frequently connected by a 
transverse bundle of muscle (Fig 3, U I ) 
while in other cases the muscular bundle is 
replaced by fibrous tissue Nevertheless the 
general effect is to have a muscular structure 
similar m action to the digastric or omohyoid 
muscles m the neck which angulates the 
urethra antenorlv when both bundles con 
tract simultaneously Following the urethra 
distally the next muscular layer to be per 
forated is that comparable to the internal 
oblique laver of the abdominal wall (Fig 1) 
This muscular plane bridges the area bounded 
by the pubic arch and is called the deep trans 
verse perineal muscle (Fig 7! Being a vol 
untary muscle it is covered on both surfaces 
by a layer of muscular fascia thereby forming 
the urogenital diaphragm or triangular hga 
ment This muscle in the male is vividly 


The normal urethra is about 4 centimeters 
in length and is composed of two layers of in 


represented by drawings but four of our 
standard textbooks on anatomy fail to show 
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Fig 2 LM , Labia majora, V TF , vaginal vail, U, urethra, D T P if , deep 
transverse perineal muscle, I C , lleococcygeus muscle, G if , gluteus maximus, P C , 
pubococcygeus, U V , urethrovaginal bundle of levator, T L, triangular ligament, 
cut edge, D LT L , deep layer triangular ligament, I RF , ischiorectal fossa, 
S L E & if , superficial layer external sphincter muscle 


pictures of the muscle in the female This 
fact is responsible for the extensive miscon- 
ception m the minds of many gynecologists 
To reiterate • the pubic arch is bridged by the 
deep transverse perineal muscle which is per- 
forated by the urethra, the vagina, and the 
rectum Its primary function is to act as a 
sphincter for those ducts which pass through 
it (Fig 2, D T P M } The last muscle layer 
perforated by the urethra is comparable to 
the external oblique muscle in the abdomen 
This muscle, through use, no longer bridges 
the pubic arch as a distinct sheet, but has been 
differentiated into four distinct muscular 
groups with separate functions (Fig 6) The 
bulbocavernous and the ischiocavernous mus- 
cles are in close proximity to the urethra, but 
since they lie lateral to the urethra and com- 
municate only anteriorly they are not usually 
described as sphincters of the urethra As a 
matter of fact, the} - too, act like a digastric 
muscle and angulatc the urethra posteriorly 
by simultaneous contraction This kinking 
of the urethra is directly opposite to the angu- 
lation produced by the contracting levators 
(Fig. 7) The voluntary mechanism, in gen- 


eral then, is a double angulation similar to 
the letter S (Fig 7) The proximal anterior 
kinking is due to the contracting levator 
muscles, the distal posterior kinking to the 
contracting bulbocavernous muscles, while 
the deep transverse perineal muscle, which 
lies between the two, constricts the urethra 
circumferentially. 

The inferior vesical artery and vein begin 
at the spine of the ischium and course ante- 
riorly parallel to the arcus tendineus to the 
posterior surface of the pubic bone (Fig 8) 
Branches run medially and anastomose freely 
with those of the opposite side They supply 
the base of the bladder The bladder itself 
therefore lies anterior to this horizontal plane 
formed by the mesovesic® of the inferior vesi- 
cal vessels The middle and superior vesical 
vessels are more tortuous and permit the dis- 
tention of the filling bladder into the abdomi- 
nal cavity, while the direct horizontal anas- 
tomosing character of the inferior vessels 
forms a shelf which does not permit the base 
of the bladder to bulge into the vagina It 
might well be stated here that most of the 
blood supply to the vagina is derived from 
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Fig r D Diaphragm 7 1 , peritoneum SPT preprri 
tones] fibre areolar layer S 1 F supra anal liseu 
LA SI levator am IAF infra ansi fascia DITL 
deep layer triangular ligament DTP M deep transverse 
perineal muscle B G bulbocavernous muscle / C ischio 
cavernous muscle DF deep fa-cu CF Colles fascia 
S sluia 

will tear, while if tt is cautiously stretched 
over the object jt might withstand the strain 
A hand remaining around the object too long 
will never return to its original size Due to 
poor elasticity of the soft parts, the elderly 
pnmipara and the subelastic parturient must 
be expected to have tears even though the 
delivery is well conducted Such senile 
changes might be due to a hormonal deli 
ciency which fails to bring about a softening 
and relaxation of the soft parts including the 
ligaments binding the bones of the pelvis 

Since a cystocetc is usually present ui the 
parturient woman who has stress inconti 
nenee it is desirable m addition to under 
stand the mechanism of the formation of a 
cysfocelc The injury causing the cy stoccle 
might if extended involve involuntary and 
upper two voluntary sphincters of the urethra 

IMPORTANT ANATOUV 

The normal urethra is about 4 centimeters 
in length and is composed of two layers of m 


voluntary muscular fibers At its origin (ton 
the bladder, it is encircled by an additiona 
hypertrophied layer 0/ imolantary muscuh 
fibers called the internal sphincter Unde 
basal conditions these structures retain urn 
within the bladder Tike the rectum thi 
urethra must perforate the three musrub. 
planes bounding the body cavity to communi 
cate externally (f-ig 1) Each muscuJai 
laver, instead of merely bridging the are: 
bounded by the pubic arch is rearranged am; 
concentrated about the urethra to act as thret 
individual voluntary sphincters which con 
tract when the mtra abdominal pressure 15 
increased and thereby prevent the extrusion 
of urine (Fig 2) The first muscular layer 
which is perforated by the urethra is the 
fevafor am muscle F/ n» musc/e is the pelvic 
segment of the transversus abdominis muscle 
The usual description of the Jevator does not 
show it completely surrounding the urethra, 
hut rather as two bundles of musc/t which 
arise from the posterior surface of the pubic 
bone and run posteriorly, lateral to the 
urethra, to insert into the coccyx As a mat 
ter of fact this description is incomplete be 
cause fibers are supplied to the urethra and at 
times surround its entire length with a layer 
of voluntary muscular fibers (Figs 3 4, c 8) 
Between the urethra and the vagina the leva 
tor muscles are frequently connected by a 
transverse bundle of muscle (Fig 2 U \ ) 
white in other cases the muscular bundle u 
replaced by fibrous tissue Nevertheless the 
general effect is to have a muscular structure 
similar in action to the digastric or omohyoid 
muscles m the neck which angufates the 
urethra anteriorly when both bundles con 
tract simultaneously Following the urethra 
distally the nett muscular layer to be per 
forated is that comparable to the interna ) 
oblique layer of the abdominal wall (Fig 1) 
This muscular plant bridges the area bounded 
by the pubic arch and is called the deep trans 
verse perineal muscle (l ig 7) Being a vol 
untary muscle it is am red on both surfaces 
by a layer of muscular fascia thereby forming 
the urogenital diaphragm or triangular hga 
ment This mu-eh in the male is vivitHv 
represented bv drawings but four of our 
standard textbooks on anatomy fail to show 
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Fig 6 /, Bulbocavernosus muscle (elite ml fibers), lA, 
bulbocavernosus (urethral fibers), 2, ischiocavernosus, 3, 
superficial transverse perineal muscle, 4, bulb of vagina 

The next muscle to be damaged at the pel- 
vic outlet is the deep transverse perineal 
muscle It, too, is torn most frequently in the 
midline The lateral portion of the muscle by 
being compressed against the border of tbe 
arch is relatively protected, while the medial 
portion which must be forced into the angle 
of the arch is damaged A presenting part 
which remains at the outlet for two or more 
hours may compress the blood supply and 
predispose to further damage This change 
is identical with the ischemia resulting in the 
forearm which lias been compressed by a 
tourniquet in place for 2 hours or more 
As long as obstetricians arc contented with 
a gaping vulva following childbirth, we must 
expect to have a diminished efficiency of the 
third voluntary sphincter The bulbocaver- 
nous muscles arise from the posterior perineal 
body and consequently a laceration dimin- 
ishes the efficiency of these muscles 

TRH \ TMEXl 

Patients seeking relief fall into two groups 
In one group arc those cases not due to child- 
birth and in the second group arc those di- 
rectly attributable to childbirth The treat- 
ment of the former is directed toward devclop- 


Fig 7 Diagrammatic urethral sphincters r, Levator 
muscle, 2, deep trans\erse perineal muscle, 3, bulbocaver- 
nous muscle 

ment of the muscles through calisthenics, 
horseback riding, and exercises of the levator 
as a whole Married tvomen might even be 
given careful instruction about the muscles of 
the pelvic outlet and also be encouraged to in- 
terrupt the urinary stream The muscles sur- 
rounding the vagina should be intermittently 
contracted during the sex act and thereby 
develop the voluntary sphincters Of course 
some time will be required before positive 
control is obtained, because of the ready 
fatigability of underdeveloped muscles Ur- 
gency, due to venous stases, besides being 
treated by direct applications to the trigone, 
is greatly improved by the assumption of the 
knee chest posture The abdominal muscles 
are then contracted in a wavc-like manner 
beginning first in the region of the pelvis and 
ascending to the chest This exercise improx cs 
the tone of the intestines, increases abdominal 
circulation, and diminishes pelvic congestion 
Surgical repairs m those cases in which 
there is damage from childbirth, which is 
limited to merely placing one or two sutures 
m an area which one assumes must contain 
the retracted sphincters, are only about 70 
per cent successful A more successful method 
is to follow a layer of tissue which is easily 
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the inferior vesical artery as it courses along 
the arcus tendineus The vessels run to the 
lateral border and form the mesovagtna 
That portion of the mesovesica. adjacent 
to the cervix i> greatly thinned as the cervix 
dilates during the first stage of labor (Fig 8) 
The second stage of labor with the passage 






dvlv-s ''^‘A<v- 

i ig 5 t fo « » cli n female urethra l Involuntary 
nuwular lajer longitudinal 1 mioluiury muscular 
aver MrxuUr voluntary muwular layer from levator 


of the child through the ptlvw, displaces the 
bladder and its mesovesica. rho,c patients 
hav in^, a wide pubic arch permit a rapid dia 
placement of the anterior tissues and the 
me ovesicx are often tom at the thinned 
cerviral attachment The tear may extend 
distallv in the midhne from the cervix to the 
urethra (Fig 9) and if extended mav involve 
the urethral sphincters in the midline In 
other cases, a prolonged second stage of labor 
may cause steady pressure on the inferior 
vesical vessels and interfere with the nutntion 
of the bladder and its supporting structures 
(Normally the intermittent descent and rt 
traction of the presenting part favors the 
rt establishment of the circulation and pro 
tccts the bladder from destructive circulator) 
changes ) 

Besides a midhne laceration of the meso 
vesica, which may extend di stall v through the 
sphincters of the urethra damage m3) be 
done to the v oluntary sphincters as the head 
passes through the pubic arch The levator 
hung thr deepest muscle is damaged first as 
the two pubococcygeal bundles are displaced 
laterally The muscular bundle or the apo 
neurosis which connects them between the 
urethra and the vagina, like the bcllv of a 
digastric muscle, is tom or overstretched and 
consequent!) lessens the angulatmg action of 
the levators (Fig 2) 
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Fig 6 i, Bulbocavernosus muscle (clitoral fibers), lA, 
bulbocavernosus (urethral fibers), 2, ischiocavernosus, 3, 
superficial transverse perineal muscle, 4, bulb of vagina 

The next muscle to be damaged at the pel- 
vic outlet is the deep transverse perineal 
muscle. It, too, is torn most frequently in the 
midlme The lateral portion of the muscle by 
being compressed against the border of the 
arch is relatively protected, while the medial 
portion which must be forced into the angle 
of the arch is damaged A presenting part 
which remains at the outlet for two or more 
hours may compress the blood supply and 
predispose to further damage This change 
is identical with the ischemia resulting in the 
forearm which has been compressed by a 
tourniquet in place for 2 hours or more 
As long as obstetricians are contented with 
a gaping vulva following childbirth, we must 
expect to have a diminished efficiency of the 
third voluntary sphincter The bulbocaver- 
nous muscles arise from the posterior perineal 
body and consequently a laceration dimin- 
ishes the efficiency of these muscles 

TREATMENT 

Patients seeking relief fall mto two groups 
In one group are those cases not due to child- 
birth and in the second group are those di- 
rectly attributable to childbirth The treat- 
ment of the former is directed toward develop- 


Fig 7 Diagrammatic urethral sphincters 7, Levator 
muscle, 2, deep transverse perineal muscle, 3, bulbocaver- 
nous muscle 

ment of the muscles through calisthenics, 
horseback riding, and exercises of the levator 
as a whole Married women might even be 
given careful instruction about the muscles of 
the pelvic outlet and also be encouraged to in- 
terrupt the urinary stream The muscles sur- 
rounding the vagina should be intermittently 
contracted during the sex act and thereby 
develop the voluntary sphincters Of course 
some time will be required before positive 
control is obtained, because of the ready 
fatigability of underdeveloped muscles Ur- 
gency, due to venous stases, besides being 
treated by direct applications to the trigone, 
is greatly improved by the assumption of the 
knee chest posture The abdominal muscles 
are then contracted in a wave-like manner 
beginning first in the region of the pelvis and 
ascending to the chest This exercise improves 
the tone of the intestines, increases abdominal 
circulation, and diminishes pelvic congestion. 

Surgical repairs in those cases in which 
there is damage from childbirth, which is 
limited to merely placing one or two sutures 
in an area which one assumes must contain 
the retracted sphincters, are only about 70 
per cent successful A more successful method 
is to follow a layer of tissue which is easily 
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identified and leads to the structures to be 
repaired The preliminary repair of a cysto 
cele by reapproximating the retracted meso 
vesica; of the base of the bladder (Fig 9) 
leads one accurately to the structures to be 
reconstructed, because all the layers fuse at 
body openings (Tig 8) 

The vagina should be incised through its 
entire thickness, the mucous membrane and 
the musculofascial layer from the cervix to 
the external urinary meatus The bladder 
should then be mobilized from the flaps of 
the vagina and from the uterus just as one 



does during a vaginal hysterectomy By 
mobilizing the bladder from the vagina a 
roughened midline oozing area will be seen on 
the bladder, which represents thermdhne lac 
eration of the mesoi esica Lateral to the 
roughened midline area, the smooth gray glis 
temng retracted mesovesico can be seen (fig 
9) The usual repair of a cystocele in which 
the anterior wall of the vagina is either 
plicated or partly excised does not directly 
utilize the fibrous coat (mesov esica;) on the 
base of the bladder This structure c. easily 
reapproximated because it is intimatciv at 
tached to the musculans of the bladder The 
first suture is similar to the Alexandroff stitch 
which plicates the mesocervix antenor to the 
cervix A senes of interrupted sutures reap 
proximate the retracted mesov esica; and jn 
vert the roughened area As the bladder neck 
is approached the lacerated or relaxed invol 
untary urethral sphincter will thus be recon 
structed The use of a mushroom catheter 
will not be necessary as it must be withdrawn 
at the expense of accurately placed sutures In 



Jig 10 The mucous membrane and the fibromuscular 
coat of the vagina have been incised and mobilized W ** 
nose the base ol the bladder r The retracted or related 
mesovtsiut have been reapo Animated in the mi fline fotf 
tissue » intimately attached to the museubru o» toe 
bladder and should be closed *itb superficial matlros 
sutures a levator fibers separated from the mi Hut* 3 
membranous urethra 
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a friable structure (Fig. 10) Continuing dis- 
tally, interrupted sutures will reattach the 
retracted levators between the urethra and the 
vagina More distally the deep transverse 
perineal muscle or membranous sphincter 
will be reattached in the newly reconstructed 
anterior perineal body The vagina should 
then be closed with interrupted sutures, two 
or three being placed in the urethral portion 
first while suitable exposure is available In 
the region of the middle third of the urethra 
the vagina should be anchored to the levator 
to restore the normal dimpling. In the region 
of the internal os of the cervix, the vagina 
should again be anchored to reconstruct the 
anterior vaginal fornix 

The last urethral sphincter to be recon- 
structed is the bulbocavernous muscle (Fig. 
6) The damage to this muscle is not in the 
region of the urethra, but posteriorly in the 
lacerated posterior perineal body which per- 
mits its retraction and as a result, a dimin- 
ished efficiency The muscles must be reat- 
tached posterior to the vagina if their effi- 
ciency is to be increased As a rule the pelvic 
floor is repaired in all patients having plastic 
surgery but frequently the vulva gapes This 
means that the retracted bulbocavernous 
muscles have not been reapproximated This 
muscle, like the anal sphincter, retracts when 
torn and therefore the suture must be passed 
anteriorly lateral to the vagina to grasp the 
retracted muscular fibers which lie superficial 
to the erectile tissue in the labia minora 
When this suture is accurately placed, the 
labia minora will be drawn together and the 
patient will have a vulva which more closely 
resembles that possessed before labor. 

After the three muscular sphincters of the 
urethra are reconstructed, the patient will 
probably have difficulty in voiding This is 
due to the fact that the reconstructed muscles 
must be re-educated to relax, since this func- 
tion has deteriorated during the time inter- 
vening between labor and the subsequent 
repair of the lacerations 

The author has treated 50 cases surgically 
since 1930 They have been followed regu- 
larly and have been classified by several men 
on the staff after the patients were asked spe- 
cifically whether they lost urine by coughing, 


laughing, straining, or working There were 
5 uncorrected failures, an incident of 90 per 
cent successfully treated. Of the 5 failures 
two were again operated upon by another 
surgeon who also removed myomatous 
uteri It is possible that the myomatous 
uterus and not the plastic technique was 
responsible for the failure in 2 cases A cor- 
rected percentage of successful cases is hardly 
necessary due to the great improvement over 
previous techniques 

CONCLUSIONS 

1 The female urethra is approximately 4 
centimeters in length 

2 Two layers of involuntary muscle sur- 
round its entire length 

3 At its bladder attachment the urethra 
is encompassed by an additional layer of in- 
voluntary muscle called the sphincter of the 
vesical neck 

4 Under resting conditions the involuntary 
muscles maintain a tonicity about the urethra 
sufficient to maintain urine within the bladder 

5 Increased intra-abdominal pressure re- 
quires a voluntary sphincter about the urethra 
which contracts synergistically with the mus- 
cles causing increased intra-abdominal pres- 
sure 

6 The voluntary muscles correspond to 
the three muscular layers of the abdominal 
wall 

7 The deepest voluntary sphincter is de- 
rived from the levator and angulates the 
urethra postero-anteriorly At times the 
levator supplies a voluntary coat to the entire 
length of the urethra 

8 The intermediate voluntary sphincter 
lies between the layers of the urogenital dia- 
phragm and is called the deep transverse 
perineal muscle 

9 The superficial voluntary sphincter is 
due to the simultaneous contraction of the 
bulbocavernous muscles which he lateral to 
the vagina and communicate anterior to the 
urethra 

10 The involuntary sphincters are usually 
damaged while the head is in the midpelvis, 
and the damage is due to the displacement of 
the bladder with concomitant lacerations m 
the midline. 
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11 The voluntary sphincters are usually 
damaged at the pelvic outlet 

12 Two anatomical damages are possible 
the one being due to prolonged overstretching 
brought about by a Jong labor, the other due 
to a midline laceration which maj extend from 
the cervical attachment of the bladder to the 
external urinary meatus 

13 Patients with stress incontinence who 
have no gross anatomical damages should be 
trained to develop the voluntary muscles of 
the urethra 

14 In those having anatomical damage 
accurate reconstruction can be accomplished 
by first reapproximating the lacerated tissue 
on the base of the bladder, which repair when 
continued dtstally will reconstruct the invol 
untary sphincter at the neck of the bladder 


and eventually, the levator and the deep 
transverse perineal muscles 

15 The superficial sphincter is recon 
structed as the posterior perineal body is 
repaired 

16 In a senes of 50 cases of stress incon 
tmence since 1930, surgical treatment resulted 
in cures m all but 5 cases or a successful out 
come in 90 per cent 
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CLINICAL AND RADIOLOGICAL DATA ASSOCIATED WITH 
CONGENITAL AND ACQUIRED SINGLE KIDNEY 

WILLIAM F BRAASCH, M D , F A C S , and JAMES W MERRICKS, M D , 

Rochester, Minnesota 

W ITH the widespread use of ex- that their recognition would be possible only 
cretory urography as a routine on careful postmortem examination Never- 
method in abdominal diagnosis, theless, with adequate roentgenological and 
failure of visualization of one kid- cystoscopic data, the evidence of renal agenesia 
ney is rather frequently observed This often is sufficient to recognize the condition in many 
happens when there are few if any symptoms instances Careful surgical exploration will, of 
referable to the affected kidney We have course, give additional evidence of the lesion, 
learned from experience that failure of visual!- Briefly, therefore, having excluded temporary 
zation does not necessarily mean that the renal obstruction, evidence of renal absence in 
kidney is absent or destroyed It is surprising the roentgenogram may indicate either previ- 
how very little obstruction will reduce the ous surgical removal, renal destruction result- 
positive mtrarenal pressure sufficiently to pre- mg from disease, or congenital absence The 
vent the excretion of opaque substances It remaining kidney may then be regarded as 
is remarkable how long such incomplete ob- being either a congenital or acquired solitary 
struction can exist without causing permanent kidney 

renal damage We have observed cases in Let us consider the data which are made 
which this has persisted for months and when available by the roentgenogram in the recog- 
the obstruction is removed renal function nition of renal agenesia It should be remem- 
returns to normal bered that the renal outline is not always 

However, it is not our present purpose to clearly defined in the roentgenogram and may 
continue with this fascinating problem of be easily confused with that of adjacent organs 
renal function but to consider the problem of and tissues Likewise, the outline of adjacent 
clinical interpretation and failure of renal tissues may simulate that of the kidney On 
visualization in the excretory urogram Tem- many occasions we have observed what was 
porary obstruction can usually be inferred apparently a typical renal shadow in cases in 
from the presence of shadows of stones in the which the kidney had been removed or was 
renal or ureteral areas, by a persistent, en- absent It is often difficult to determine the 
larged renal shadow on the affected side, and exact outline or limits of the kidney, as the 
by cystoscopic data When this has been ex- result of overlying intestinal shadows What 
eluded and no evidence of the kidney or is apparently an enlarged or irregular kidney 
ureter is present in the urogram, one must may in subsequent roentgenograms prove to 
necessarily suspect the existence of renal be rather normal m size or contour Never- 
agenesia or failure of renal development It theless, recognizing the possibility of error, a 
is true that absence of any clinical data sug- careful examination of the renal outline is 
gestive of the presence of a kidney does not oftenofmuchvalue.notaloneintherecognition 
necessarily indicate agenesia Other than con- of absence of a kidney, but also in the diag- 
gemtal pathological conditions there are vari- nosis of various pathological kidney condi- 
ous pathological lesions which may cause tions However, if agenesia is present, the 
renal atrophy or destruction and which often original roentgenogram will usually reveal the 
leave remnants of renal tissue so insignificant absence of the renal outline on one side The 

From the Section on Urology, The Mayo Clinic, and the renal Outline On the opposite side then be- 
DiMMon of Urologj, The Mayo Founchtion ^ , 

Read before the American Association of GemtoUrmao Sur- comes Ot Considerable diagnostic importance 
scans, Seigmoi} Club, Quebec, June 14-16. 1937 If the kidney is greatly hypertrophied, it may 
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be inferred that the other kidney is function 
le&s If the renal outline is normal it usually 
means that the invisible kidney either has 
some function remaining or that it has onlv 
recently become functionless It mil be noted 
that the increase in size, particularly mth 
acquired solitary kidney , may be so little that 
it resembles a large normal kidney 

CLINICAL DATA ASSOCIATED mm RE\« 
\GEVESIA. 

A senes of 27 cases of proved renal agenesia 
has been observed at the Mayo Clinic from 
1909 to the present time The diagnosis was 
established at operation in 14 cases and at 
necropsy in 13 cases In 42 cases the diag 
nosis nas inferrid from roentgenographic and 
cy stoscopic data, making a total of 69 cases 
The incidence m regard to sex was about equal, 
since the condition occurred in the male m 38 
cases and in the female in 31 cases The kid 
ney nas absent on the right side in 32 cases 
and on the left in 37 cases The average age 
of the patients nas 38# years, the oldest pa 
tient nas 66 years 0/ age, and the youngest 
nas 2.^ years of age 

DIAGNOSIS OF RENAL AGENESIA 

Since we began the use of excretory urog 
raphy as a diagnostic agent m 1930 the diag 
nosis of renal agenesia has been made bj chm 
cal methods in 20 cases During the past year 
8 cases nere observed in the course of roent 
genographic and cy stoscopic studies In 5 of 
the 2g cases the diagnosis was confirmed b) 
operation and in 3 cases by necropsy 

Symptopis The roost common subjective 
symptom nas pain on the side of the remain 
ing kidney nhich occurred in 38 of the 60 
cases The pain was usually dull in character 
although in 8 cases it was rather severe When 
the patient complained of pain in the side of 
the present kidney the tidnev was more often 
palpable and tender than when the patient 
nas symptom free Pam nas referred to the 
back, flanks or abdomen in 6 cases In 2 
cases the pain was referred to the side of the 
absent kidney the cause of this w as not dear 
Twenty three of the 69 patients had no sub 
jective symptoms referable to thi kidneys or 
bladder 


Physical examination Findings at phvsial 
examination nere reported negative in 46 or 
66 per cent, of the 69 cases Of the 23 cases m 
which there were positive physical data, the 
presence of a palpable mass in the flank on the 
side of the present kidney nas the most com 
mon finding, it occurred in 17, or 24 per cent 
of the total number of cases The next most 
common finding was tenderness on palpation 
on the side of the present kidnev this occurred 
in 1 1, or 16 per cent, of the cases Both mass 
and tenderness together on the side of the kid 
ney present occurred in 5 cases, or about $ 
per cent 

Secondary complications As one of Us 
(Braasch) pointed out in 1912, renal anomaly 
is prone to secondary complications Second 
ary complications occurred in the remaining 
kidney' in 43 cases of renal agenesia The most 
frequent complication was py donephntu ora 
definite history of previous pyelonephritis 
Evidence of active pyelonephritis was found 
on urologic examination m j 7 cases The most 
common organism present was Fscherichia 
coh, which was found in 6 cases In 4 cases 
the organism was indeterminate A history 
of pyefonephntis was given by 6 patients but 
at the time of urologic examination no active 
infection was found Active pyelonephritis or 
a history of previous py clonephritis was pres 
ent in 23 cases, or 33 per cent of the total 
number Anomaly of the kidney present, 
which was next in order of frequency, occurred 
in 7 cases or 10 per cent and was usually 
characterized by renal ectopia and failure of 
rotation Hy dronephrosis occurred in 6 cases 
or 8 per cent Tuberculosis in the single kid 
ney Was present in 2 cases Stones were pres 
ent in the renal pelv is in 3 cases and uieteio 
hthiasis was present in 3 cases Glomcrulo 
nephritis occurred in 3 cases, focal nephritis in 
1 and an mlarct of the kidnev was found 
present m 1 case at necropsv Diverticulum 
of the bladder occurred in 1 cast in which the 
patient was a female 

Cystoscopic data Cv stoscopic observation 
of the trigone mil often rev cal data suggotm 
of renal agenesia Hyp<rtropk\ of the inter 
ureteral ndge on the side of the kidntv Is 
usualh wtll detined and then is complete 
absence of the ndgt on tfu other side Lorn 
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Fig 1 Right agenesia, enlarged renal outline, shadow 
of psoas muscle is slightly less sharp on the right side 


pensatory hypertrophy of the ureteral orifice 
is usually evident, and urinary expulsion is 
usually more energetic and frequent It is of 
interest that the reflex inhibition of excretion 
as the result of ureteric or vesical spasm fre- 
quently caused by the cystoscope is seldom 
observed in cases of single kidney This is 
particularly true in cases of agenesia 

Roentgenographic data associated with con- 
genital and acquired single kidney Varying 
statements have been made concerning the 
size of the kidney in cases of renal agenesia 
and the relative size of the renal outline and 
the size of the pelvis m the roentgenogram 
An attempt was made to form some definite 
conclusion concerning this relationship, as 
well as to obtain other data from a study of 
roentgenograms made in this series of cases of 
congenital solitary kidney The roentgeno- 
grams and urograms were found suitable for 
roentgenologic investigation in 36 of the 69 
cases 

The size and position of the kidney, the size 
of the renal pelvis, and the width and defini- 
tion of the psoas muscle were noted These 
data were compared with similar observations 
made from the roentgenograms in 33 cases of 



Fig 2 Right agenesia, psoas muscle less sharply de- 
fined 


acquired solitary kidney and also with a series 
of 100 consecutive excretory urograms which 
were made recently 

Size of the renal outline m renal agenesia 
Measurements of the renal outline were made 
directly on the roentgenogram, in the long 
axis, and at the point of greatest width of the 
kidney The average dimensions of all the 
kidneys were 152 centimeters long by 7 8 
centimeters wide The average size of normal 
kidneys was 12 by 6 centimeters The longest 
kidney, which was 19 centimeters long, oc- 
curred in a male and the widest, which was 10 
centimeters, occurred in a female, the former 
was 19 by 8 centimeters, and the latter was 

14 5 by 10 o centimeters The smallest kid- 
ney, which was 120 centimeters in length, 
occurred in a female and the narrowest, which 
was 5 5 centimeters, also occurred in a female, 
the complete measurements of the former 
were 12 o by 6 5 centimeters, and those of the 
latter were 150 bj^ 55 centimeters In 24 
cases the average size of the male kidney was 

15 7 by 8 r centimeters and that of the female 
kidney was 14 8 by 7 1 centimeters Thus, the 
long axis of the kidney in the male averaged 
o 9 centimeter more than it did in the female, 
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cause was present in x case and moderate 
pyelectasis due to ureteral stone occurred m 
2 cases On comparing the degree of enlarge 
ment of the renal outline with the enlarge 
ment of the renal pelvis, it is evident that the 
pelvis was of normal size in 53 per cent of 
cases, grade 1 hypertrophy occurred in 16 per 
cent, and grade 2 occurred in 2 6 per cent 0/ 
cases, as compared with enlargement of the 
renal outline in 90 per cent of the cases in 72 
per cent of w hich the enlargement was grade -» 
and grade 3 It is of interest, therefore, that 
the degree of pelvic enlargement is not com 
mensurate with that of the renal parenchyma 
It is also of interest that the visualization of 
the renal pelvis in the intravenous urogram is 
in most cases better than m the normal kidney 
It was also noted that the visualization was 
earlier and persisted a shorter time after 
injection than with the average kidney 

Fig 3 Urogram made 6 jean after removat of right SIZE OF THE RENAL OUTLINE FOLLOWING 
kidney psoas muscle less sharply defined NEPHRECTOMY 

Measurements of the acquired solitary kid 
and the width in the male was r o centimeter ney were made on roentgenograms taken tn 
greater than it was in the female This greater 31 cases observed during the last 6 months 
size of the male kidney held true proportion- The average renal outline measured 14 7 by 
ally among normal persons In grading the 7 r centimeters In the 8 cases in which the 
size of the renal outline on a basis of 1 to 4, patients were females the average size was 
3 kidneys were graded normal, s were grade r, 146 by 6 6 centimeters In the 23 cases m 
15 were grade 2, 11 were grade 3 and 1 was which the patients were males the average 
grade 4 Such gradation is necessarily rela size was 14 7 by 72 centimeters Thus, the 
tive, since variations in size of the kidney chief difference between male and female pa 
occur with the size of the individual In 8 of tients in this group was in the width of the 
O cases m which the hidney was explored, the renal outline The largest kidneys, which 
kidney was described as being enlarged but measured 17 5 by' 6 o centimeters and 16 5 by 
the enlargement was not graded definitely 8 o centimeters, occurred among males, the 
Of 10 postmortem specimens of renal agenesia smallest kidneys which measured 12 5 by 6 0 
9 were found enlarged, the degree of enlarge centimeters were found in 2 females In 
ment was graded approximately as in the grading the size of the renal outline in these 
roentgenologic measurements It may be in cases on the basis of 1 to 4 the kidney was 
ferred, therefore that the congenital solitary regarded as normal m 8 cases, for an average 
kidney is enlarged m fully 90 per cent of casts period of 2 years following nephrectomy It 
(Figs 1 and 2) was hypertrophied grade 1 in 10 cases, but 

Sue of (he renal pehis tn renal agenesia The the postoperative course was less than 1 year 
size of the renal pelvis was graded in 33 cases in 1 case In 15 cases the hypertrophy was 
The renal pelvis was normal m size in 16 cases grade 2 the postoperative period averaged 3 
and enlarged in 14 cases In 3 cases the en vears tn these cases but in 5 cases it was more 
largemcnt was grade 1 m 8 cases it was grade than 9 years In no case was the grade of 
2 in 1 case it was grade 3 but in no case was hypertrophv regarded as bung 3 or 4 Inus 
it grade 4 Hydronephrosis of undetermined the roentgcnographic outline of the acquired 
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single kidney was graded as normal or grade 1 
in 55 per cent of the cases, as compared with 
about 20 per cent m cases of renal agenesia 
In other words, the degree of hypertrophy of 
the acquired single kidney is distinctly less 
than in cases of renal agenesia It would also 
appear that the increase in size of the acquired 
solitary kidney continues m some cases for 
2 or 3 years. In some cases observed, how- 
ever, the kidney attained its full size within a 
few months after removal of the other kidney 
These findings would negate the opinion held 
by some surgeons that, if a kidney explored is 
normal and not hypertrophied, there must 
be a functioning kidney on the other side 

SIZE OF THE RENAL PELVIS FOLLOWING 
NEPHRECTOMY 

The size of the renal pelvis following ne- 
phrectomy was estimated in the same group 
of 33 cases in which the renal outlines were 
measured In 1 3 cases the pelvis was of normal 
size, in 6 cases the hypertrophy was grade 1, 
and in 11 cases it was grade 2 In no case was 
the hypertrophy grade 3 or 4 A comparison 
of the renal pelvis in renal agenesia with that 
of the acquired single kidney reveals little 
difference (Fig 3) 

THE POSITION OF THE KIDNEY IN RENAL 
AGENESIA AND AFTER NEPHRECTOMY 

The position of the renal outline in cases of 
congenital single kidney was normal or 
slightly low in 22 cases (in 1 case it was close 
to the spinal column) Definite renal ptosis 
was noted in 8 cases, in 4 of which the kidney 
was m the sacral region and m the midline 
The renal outline was situated higher than 
the average in 6 cases (in 1 case it was close to 
the spinal column) The position of the 
acquired solitary kidney was usually much 
higher It was described as normal in 16 
cases, high in 16 cases, and low in 1 case It 
is evident that the congenitally solitary kidney 
tends to occupy a position lower than that 
taken by the hypertrophied compensatory 
kidney after nephrectomy It may be said to 
be characteristic for the kidney of renal 
agenesia to occupy a much lower position than 
normal and this sign may be regarded as a 
definite factor in identifying this condition. 


THE PSOAS SHADOW IN RENAL AGENESIA 
The study of the outline of the psoas shadow 
m renal agenesia was initiated by the observa- 
tion of an unusually wide outline of the psoas 
muscle on the side of the absent kidney in a 
recent case On reviewing the roentgenograms 
made m 36 cases of agenesia it was noted that 
in 6 cases, or about 16 per cent, the psoas 
shadow was wider on the affected side A 
far more common finding, however, was the 
occurrence of less sharp definition of the psoas 
shadow on the side of the absent kidney This 
difference in definition of the psoas shadow 
occurred in 40 per cent of the cases Of in- 
terest is the fact that in 73 per cent of cases m 
which the outline of the psoas muscle was less 
sharply defined the kidney on the right side 
was absent There is apparently no anatomi- 
cal reason for this right sided preponderance, 
although it is possible that the absence of 
the kidney may allow closer approximation of 
the outer border of the psoas muscle and the 
adjacent lumbar structures This would per- 
mit a lateral shift in the position of the de- 
scending portion of the duodenum and thus 
obscure the margin of the psoas muscle Bet- 
ter definition of the outline of the psoas muscle 
occurred in 2 cases of left renal agenesia The 
psoas shadows were of equal definition in 12, 
or one-third of the 36 cases The cause for 
reduced definition of the psoas muscle may be 
ascribed to atrophy It would seem probable 
that some relation m innervation or lymphatic 
supply exists between the absent kidney and 
the psoas muscle. 

THE PSOAS SHADOW IN IOO CONSECUTIVE 
EXCRETORY UROGRAMS 

On reviewing 100 consecutive excretory 
urograms which were made recently it was 
found that the psoas shadows were of equal 
width in 99 of the 100 cases, as compared with 
equality of width in less than half the cases 
of renal agenesia In only 1 of the 100 uro- 
grams interpreted as normal was the right 
psoas shadow wider than the left Definition 
of the psoas shadow was equally good on both 
sides in 84 of the 100 urograms It was less 
sharply defined on one side in 13 cases, the 
outline of the right psoas muscle was less 
sharply defined in 9 cases, and the outline of 
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the left psoas muscle was less sharp!} defined 
m 4 cases It, therefore, is evident that 
changes in the outline of the psoas muscle 
occur less often in an unselected senes of 
urograms than the) do m urograms in cases of 


Renal agenesia is associated With certain 
clinical data which usuall) identif) it Most 
important arc the following roentgenographic 
data In renal agenesia the renal outline is 
larger than the outline of an acquired single 
ludnej or a normal kidney The incidence of 
hypertrophy not onfj is twice as great in renal 
agenesia as it is m an acquired single kidney 
but the degree of hypertrophv is also greater 
The nlatvve increase m size of the renal pelvis 
does not equal that of the parench) ma in most 


cases, although an increase in size is frequent!) 
obsen ed Little difference in the sue ol the 
renal pelxes exists m congenital or acquired 
single kidney The renal outline is genera!!} 
situated lower in renal agenesia than to 
acquired single kidne> or a normal kidnn 
This may be regarded as a definite factor in 
differentia} diagnosis The outline of the 
psoas muscle is less sharp!} defined on the side 
of the absent kidnev in cases of congtmtal and 
acquired single hulnc) than it is n» an unu 
lected series of urograms There is an increase 
in the width of the psoas muscle on the side 
of the absent kidney in a few cases of a genesis 
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AN INVESTIGATION OF THE SURGICAL ANATOMY OF 
THE LIGAMENTS OF THE KNEE JOINT 


M THOMAS HORWITZ, M.: 

T HERE has been a definite trend in 
the recent literature of knee joint 
surgery suggesting the prime im- 
portance of the collateral ligaments 
and the secondary significance of the crucial 
ligaments in the stability and function of the 
knee joint 

It has often been noted that uncomplicated 
cases of complete dislocation of the knee 
joint, properly immobilized and conserva- 
tively treated, often result in knees with 
normal stability, despite evident rupture of 
the ligamentous structures (3). Some authors 
have observed that a tom cruciate ligament 
may be disregarded, or a fractured tibial spine 
and its attached anterior crucial ligament ex- 
tirpated, without disturbing the integrity of 
the knee joint (6). In addition, several ob- 
servers have recently advocated repair of the 
collateral ligaments alone and disregard of 
associated crucial ligament tears, supporting 
their contentions with convincing clinical 
results (1, 6, 8, 9) 

Such beliefs are not substantiated by most 
anatomists, who stress the importance of the 
cruciate ligaments to the mechanics of the 

Trom the Daniel Baugh Institute of Anatomy of the Jefferson 
Medical College of Philadelphia, Director, Professor J Parsons 
Schaeffer 



a b 


lug I a, Inferior extremity of the femur viewed from 
below and, b, schematic representation of the femoral 
condyles Mewed posteriorly, showing the divergence of 
these condjlar surfaces posteriorly, and the obliquity of 
their transverse aces c, Sagittal section of the internal 
lemoral cond>le through the dotted line m a, showing the 


1 , Philadelphia, Pennsylvania 

knee joint The work of a few, as the Webers 
and Testut, suggests an anatomical basis for 
these clinical observations 

An attempt to readjust anatomical facts 
in accordance with the clinical experience of 
these other authors is herein made, following 
a study of twenty knee joint specimens at the 
Daniel Baugh Institute of Anatomy 

MOVEMENTS OT THE KNEE JOINT 

The condylar surfaces of the femur revolve 
following a spiral curve, the radii of which 
diminish from before backward The radn of 
curvature of the external femoral condyle 
diminish more rapidly in length than those 
of the internal condyle This form of the 
sagittal curvature of the femoral condyle has 
been studied by the Webers, Fick, Bugmon, 
and others The Webers found the radii of the 
internal condylar curvature to diminish from 
53 millimeters at the onset to 17 millimeters 
at the end, from before backward Bugmon 
found considerable variation in these measure- 
ments in five subjects, of 33 5 to 40 milli- 
meters for the longest radii to 15 5 to 17 
millimeters for the shortest, these radii being 
determined at a distance of 1 centimeter from 



diminishing radn of curvature of the spiral surface and the 
formation of the evolute d, Sagittal section of the knee 
joint in extension and flexion The discrepancy which is 
illustrated m the distances between 0 and a’, and b and 

/ . I s e T. ain , ky gliding mechanism of the knee joint 
(After Testut ) 
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F^k a The internal femoral condyle has been removed to demonstrate the anterior 
cruciate ligament in ettension and in (1 non 
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tig j The eiiernal femora) condyle has been removed to demonstrate the pm 
tenor cruciate ligament in extension and in fleium 


each other Such a curve is therefore not 
described about one center of motion, but 
the centers of motion are constantly changing 
and form a line called the colult (Fig i c) 
Motion of Action and extension is a combi 
nation of ( j ) rocking or hinge motion and 
fa) gliding motion whitn hrgil) supplants 
the former after the inte has flexed 15 Id jo 
degree* from full extension This gliding 


mechanism js ilJuslratid in Tigwre j d (j) 
The terminal phase 0/ extension is associated 
with internal rotation of the lemur n hich 
Jocks the knee m terminal evtciuion while 
m the termination of acute flexion external 
rotation is evident Both motions are about 
a vertical axis which lies nearer the internal 
femoral conch Je (4) \ fourth motion may be 
observed, a forward pulsion of the tibial head 
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as the knee is flexed from about 120 degrees 
of flexion (60 degrees from full extension) to 
right angle flexion. Such motion is influenced 
not only by the rapidly diminishing radii of 
curvature of the condyles, but also because 
the femoral condyles diverge from before 
backward so that the transverse diameter of 
the inferior extremity of the femur is greatest 
posteriorly (Fig. r, a and b). 

THE LIGAMENTS OE THE KNEE JOINT 

The knee joint is reinforced by a number 
of tendons and muscle bellies which are of 
prime importance to the extrinsic stability 
of the joint but play no part in its intrinsic 
support, i e , the limitation of the lateral, 
anteroposterior and rotatory motions As 
noted by the Webers, the severance of all of 
these tendons as well as the capsule and 
posterior oblique ligaments, in a bared speci- 
men, nowise disturbs the integrity and sta- 
bility of the knee joint provided the collateral 
and cruciate ligaments are preserved. 

The hbial collateral (internal lateral) liga- 
ment is broad and flat and passes from the 
femur to the tibia obliquely from above down- 
ward and forward Its superficial fibers are 
long, its deep fibers short and intimately 
attached to the internal meniscus. 

The fibular collateral (external lateral) liga- 
ment is round and cord-like, passing from 
the lateral femoral epicondyle obliquely 
downward and backward to the fibular head, 
in front of its highest point, and splitting the 
biceps tendon 

Both cruciate ligaments traverse the joint 
obliquely in both sagittal and frontal planes 
Some anatomists, notably Luschka, believe 
that they serve to divide the knee joint into 
separate articulations of which the external 
ligaments are represented by the collateral 
ligaments 

The anterior runs from the rough area in 
front of the intercondylar tibial eminence to 
the medial side of the lateral femoral condyle, 
while posteromedial to it lies the posterior 
cruciate ligament which is directed upward, 
forward, and inward from behind the tibial 
eminence to the lateral side of the medial 
femoral condyle Both insert into the femur 
in a broad, fan-like fashion, and consist of a 


thick anterior and thin posterior portion 
(Figs 2 and 3) 

In an attempt to determine the function 
and to evaluate the relative importance of 
these four ligaments, the following studies 
were pursued: 

A. COLLATERAL LIGAMENTS INTACT 
CRUCIATE LIGAMENTS AND ALL OTHER 
STRUCTURES OE BARED SPECIMEN SEVERED 

1 Both lateral ligaments are taut at full 
extension (180 degrees), but, with flexion, the 
external ligament and the posterior part of 
the internal collateral ligament relax as their 
tibial and femoral attachments approximate, 
due to the diminishing radii of curvature of 
the femoral condyles from before backward 
The anterior portion of the internal lateral 
ligament remains tense even in flexion but does 
not inhibit this motion 

2. There is no lateral motion in complete 
extension Maximum lateral motion is present 
at 145 to 135 degrees flexion (35 to 45 degrees 
from full extension) and diminishes there- 
after until it is again absent at right angle 
flexion, due to the fact that the femoral con- 
dyles diverge most and are widest posteriorly 
and completely occupy the tibial plateau. 

3 The lateral ligaments prevent excessive 
external rotation of the tibia on the femur by 
their obliquity, and check undue internal 
rotation of the tibia after severance of the 
cruciate ligaments Maximum forced rota- 
tion of the tibia on the femur is present at 
right angle flexion with the lateral ligaments 
relaxed, through an arc of about 60 degrees, 
15 degrees of internal and 45 degrees of ex- 
ternal rotation 

4 No distraction of the tibia from the 
femur is possible in complete extension or at 
right angle flexion (90 degrees), and becomes 
only slightly evident when the collateral liga- 
ments are relaxed at 145 to 135 degrees of 
flexion (35 to 45 degrees from full extension). 

5 No anteroposterior motion of the tibia 
on the femur is present in full extension, but 
this motion becomes evident with flexion, 
reaching its maximum (about 3 to 4 milli- 
meters) at 135 degrees of flexion and diminish- 
ing thereafter It is completely eliminated 
by externally rotating the tibia, which further 
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tenses the lateral ligaments, and is exagger 
ated by internal rotation of the tibia Note 
that, as in (i), the anterior portion of the 
internal collateral ligament remains taut in 
flexion and effectively assists the limitation 
of anteroposterior motion despite the ab 
sence of the cruciate ligaments 

B CRVCliTE LIGAMENTS INTACT 
LVTERVL LIGAMENTS AND ALL OTHER STRUC- 
TURES OF BASED SPECIMEN SEVERED 

1 Hypcrextension is possible to approx 
imately 20 degrees beyond the normal plac 
mg the posterior crucial ligament on tension 
Further forced tension tears the ligament 
from its femoral attachment 

2 At full extension (180 degrees) definite 
lateral motion exists which increases with 
flexion until it becomes most marked at 145 
to 135 degrees of flexion (35 to 45 degrees 
from full extension) It diminishes thereafter 
and is absent at 90 degrees of flexion since 
the femoral condyles arc broadest and diverge 
most posteriorly, and in this stage of flexion 
completely occupy the tibial plateau 

3 External rotation of the tibia is unre 
stricted through an arc over 1S0 degrees as 
the cruciate ligaments ‘ untwine,’ but m 
ternal rotation is limited by the abutment of 
the anterior (lateral) against the posterior 
(medial) cruciate and this limitation in 
creasing with flexion as these ligaments grow' 
more tense, is about 15 degrees with the knee 
flexed at a right angle 

4 In full extension there is slight antero 
posterior motion and slight distraction of the 
tibia from the femur Both movements are 
exaggerated by flexion with maximum dis 
traction (about 3 to 4 millimeters), and 
anteroposterior motion (about 6 to 8 milh 
meters) present at t3s degrees of flexion (43 
degrees from full extension) and with the 
tibia slightly externally rotated These move 
roents dimmish thereafter until absent at 
nght angle flexion, and are also eliminated by 
internal rotation of the tibia which further 
tenses the cruciate ligaments 

5 The anterior cruciate pursues a course 
identical with that of the internal lateral liga 
ment and posterior with that of external lateral 
ligament Fach pair tenses simultaneously 


C FEMUR SPLIT IN SAEtTTVL PLANE 
i Posterior cruciate ligament As the knee 
joint is flexed, the femoral attachment of this 
ligament travels upward and forward, with 
increasing tension of its thickened anterior 
portion The thinner posterior portion is not 
as tense and becomes relatively taut only in 
full extension with tibia internally rotated 
Two fixed points were selected at the tibial 
and femoral attachments of this ligament and 
the distance between them measured in vary 
mg degrees of flexion As shown, these points 
become distracted with increasing flexion, 
evidencing increasing tension of the postenor 
cruciate ligament, and tend to approximate 
only when the knee is acutely flexed 



2 1 nlerior cruciate ligament This ligament 
consists of a thick antero internal and a thin 
postero external portion It was noted that 
the mam anterior portion icos taut in flexion 
and relaxed »» extension, the posterior portion 
was moderately taut in extension, and enure 
ligament became tensed with internal rotation 
of tibia Two fixed points were selected at the 
tibial and femoral attachments of the anterior 
portion and distance between them measured 
with knee in varying degrees of flexion 
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The maximum distraction, and therefore 
the greatest tension of the main anterior por- 
tion, is in flexion of the knee at 120 to 90 de- 
grees Note that with flexion beyond a right 
angle the ends of the ligament approximate 
even closer than in full extension, since termi- 
nal external rotation of the femur in acute 
flexion serves further to relax the anterior 
cruciate ligament 

OBSERVATION MADE IN STUDIES ON UNBARED 
SPECIMENS 

In several unbared knee joint specimens the 
ligaments were severed with a tenotome, 
through small incisions in the skin and cap- 
sule, and these wounds were then closed 
tightly The following observations confirm 
the studies which have been reported by 
the Webers and Hyrtl 

1. With one and then both cruciate liga- 
ments severed, lateral stability remains un- 
disturbed from the normal External rota- 
tion of the tibia is normal and internal rota- 
tion, absent in extension, becomes increased 
by flexion of the knee and reaches a maximum 
at right angle flexion Very slight anteroposte- 
rior motion is evident only in flexion, and is 
most marked at 135 degrees of flexion (45 
degrees from full extension) and with the 
tibia internally rotated This amount of mo- 
tion is far less than that noted in the bared 
specimens This anteroposterior motion is 
eliminated when the tibia is externally rotated 
and the collateral ligaments are therefore 
tensed. 

2 With the internal collateral ligament 
severed and the cruciate ligaments intact, 
lateral instability, i e , abduction of the tibia 
on the femur, becomes evident in extension 
and is exaggerated on flexion Internal rota- 
tion is intact but external rotation of the 
tibia is markedly increased Anteroposterior 
motion is definitely present in complete ex- 
tension and partial flexion, and this lessens 
with flexion until it is no longer evident with 
the knee flexed at right angles Severance of 
the external lateral ligament exaggerates the 
anteroposterior, the lateral, and the rotatory 
instability; permission of undue adduction of 
the tibia on the femur is thus brought 
about 


EVALUATION OE STUDY 
The lateral ligaments are the most essential 
structures in preserving the intrinsic sta- 
bility of the extended knee, converting it into 
a perfectly rigid support They prevent lateral 
instability, inhibit excessive external rota- 
tion of the tibia, and check undue internal 
rotation as efficiently as the cruciate liga- 
ments, in the latter’s absence The internal 
collateral ligament, especially through its 
anterior portion which remains tense even in 
flexion, efficiently checks undue anteroposte- 
rior motion and distraction of the tibia from 
the femur in flexion, in the absence of the 
cruciates, motions which are impossible in 
full extension when both collaterals are most 
tensed 

The action of the cruciate ligaments is 
shown to be either accessory, or prominent 
only during the flexion phase of knee joint 
motion and not indispensable to the stability 
of the knee joint, especially during its weight 
bearing function It is interesting to note 
that some students of comparative anatomy 
have stressed the superior development of the 
cruciate ligaments, as compared to man, in 
lower vertebrates in whom the knees are con- 
stantly flexed in weight bearing 

That the anterior cruciate, as well as the 
posterior, tenses especially in flexion and only 
partially in extension is contrary to the teach- 
ings of most anatomists This action of the 
cruciates was only inferred by the Webers, 
but is substantiated by Testut “The anterior 
cruciate ligament is stretched in flexion; the 
posterior, somewhat stretched in extension, 
is again stretched in flexion The two liga- 
ments are chiefly for the limitation of rota- 
tion” (internal rotation of the tibia) 
Honigschmeid produced crucial ligament 
tears by hyperextension of the tibia on the 
femur and by hyperflexion of the knee over a 
wedge Pagenstecher experimentally injured 
the cruciates by direct violence applied in 
front and behind the tibial upper extremity 
In my min hands such measures resulted in 
complicating fractures of adjacent osseous 
structures, and I was most successful in 
traumatizing and tearing these ligaments as 
Pringle did, that is, by fixing the pelvis, flex- 
ing the hip and knee, and hyperabducting 
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tenses the lateral ligaments, and is exagger 
ated by internal rotation of the tib'a Note 
that, as in (i), the anterior portion of the 
internal collateral ligament remains taut in 
flexion and effectively assists the limitation 
of anteroposterior motion despite the ab 
sence of the cruciate ligaments 

B CRUCIATE LIGAMENTS INTACT 
LATERAL LIGAMENTS AND ALL OTHER STRUC 
TCRES OF BARED SPECIMEN SEVERED 

x Hyperextension is possible to approx 
imately 20 degrees be>ond the normal, plac 
mg the posterior crucial ligament on tension 
Further forced tension tears the ligament 
from its femoral attachment 

2 At full extension {180 degrees) definite 
lateral motion exists, which increases with 
flexion until it becomes most marked at 145 
to 135 degrees of flexion (35 to 45 degrees 
from full extension) It diminishes thereafter 
and is absent at 90 degrees of flexion, since 
the femoral condoles are broadest and diverge 
most posteriorly and in this stage of flexion 
completely occupy the tibial plateau 

3 External rotation of the tibia is unre 
stricted through an arc over 180 degrees as 
the cruciate ligaments “untwine” but in 
ternal rotation is limited by the abutment of 
the anterior (lateral) against the posterior 
(medial) cruciate, and this limitation, m 
creasing with flexion as these ligaments grow 
more tense, is about 15 degrees with the knee 
flexed at a right angle 

4 In full extension there is slight antero 
posterior motion and slight distraction of the 
tibia from the femur Both movements are 
exaggerated by flexion with maximum dis 
traction (about 3 to 4 millimeters) and 
anteroposterior motion (about 6 to 8 milli 
meters) present at 135 degrees of flexion (45 
degrees from full extension) and with the 
tibia slightly externally rotated These move 
ments diminish thereafter until absent at 
right angle flexion, and are also eliminated by 
internal rotation of the tibia which further 
tenses the cruciate ligaments 

5 The anterior cruciate pursues a course 
identical with that of the internal lateral hga 
ment and posterior with that of external lateral 
ligament Each pair tenses simultaneous^ 


C TEMUR SPLIT IN SVGITTAL PLANE 
r Posterior cruciate ligament As the knee 
joint is flexed, the femoral attachment of this 
ligament travels upward and forward, with 
increasing tension of its thickened an tenor 
portion The thinner posterior portion is not 
as tense and becomes relatively taut only in 
full extension with tibia mternall) rotated 
Two fixed points were selected at the tibial 
and femoral attachments of this ligament and 
the distance between them measured in varj 
mg degrees of flexion As shown, these points 
become distracted with increasing flexion, 
evidencing increasing tension of the posterior 
cruciate ligament, and tend to approximate 
only w hen the knee is acutely flexed 
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2 Anterior cruciate ligament This ligament 
consists of a thick antero internal and a thin 
postero external portion It was noted that 
the main anterior portion uas taut in flexion 
and relaxed in extension, the posterior portion 
was moderatelj taut m extension, and entire 
ligament became tensed with internal rotation 
of tibia 1 w 0 fixed points were selected at the 
tibial and femoral attachments of the anterior 
portion and distance between them measured 
with knee in varying degrees of flexion 




THE BEHAVIOR OF THE HEMOGLOBIN AFTER 
BLOOD TRANSFUSION 


WILLIAM L SIBLEY, M D , and JOHN S LUNDY, M D , Rochester, Minnesota 


T HE question which instigated this 
work was whether the benefits to be 
derived from blood transfusion were 
lessened when a reaction to trans- 
fusion occurred It has been said by many 
that a reaction to transfusion is an undesirable 
effect, but no reason for this assumption has 
been given Others have said that they 
thought reactions in certain cases were defi- 
nitely beneficial clinically. In this work, ob- 
servations also concerned the following 
(i) the behavior of the hemoglobin in the 
general run of cases after transfusion; (2) the 
relation of the value for donor’s hemoglobin 
to the amount of increase in value for re- 
cipient’s hemoglobin after transfusion, and 
(3) the relation of the original value for 
recipient’s hemoglobin before transfusion, to 
the amount of increase in the value for 
hemoglobin in the recipient’s vessels after 
transfusion 

METHOD 

All of the transfusions consisted of 500 
cubic centimeters of blood administered by 
the citrate method of Lewisohn, as described 
by Lundy The blood was given to the 
recipients immediately after its withdrawal 
from the donors and was administered at the 
rate of 500 cubic centimeters m 30 minutes 
Determinations of hemoglobin were made 
with the Cenco-Sheard-Sanford photelometer 
according to the technique described by the 
inventors (3) The same machine was used 
for all of the determinations The value for 
hemoglobin of the donor’s blood was deter- 
mined at the time the blood was being with- 
drawn for transfusion Determinations of 
hemoglobin of the recipient’s blood were made 
immediately before transfusion and again 3 
minutes after transfusion had terminated. 

I rom the Division of Surgery, The Majo Foundation and the 
Section on Anesthesia, The Mayo Clinic 
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The value for hemoglobin of the recipient’s 
blood was determined again at the end of the 
first, second, fourth, sixth, eighth, and tenth 
days following transfusion An untoward 
reaction was considered to have taken place 
when chills occurred and body temperatures 
were 100 degrees F , or more, after transfusion 
The changes that occurred in the values for 
hemoglobin of the recipients are expressed as a 
mean average increase Thus, in a group of 
cases in which the average value for hemo- 
globin was 9 grams per xoo cubic centimeters 
before transfusion, the value was xo 5 grams 
per 100 cubic centimeters 2 days later Hence, 
the change was an increase of 1 5 grams per 
100 cubic centimeters 2 days after transfusion 

OBSERVATIONS 

The results of the observations are ex- 
pressed in Figures 1 to 5, inclusive The 
figures and legends are self explanatory. 
Table I is included to show the changes ex- 
pressed in percentage rather than in grams 

Considering all types of cases without re- 
gard to presence or absence of bleeding after 
transfusion and including cases in which there 
were reactions to transfusion, it was readily 
seen that, ordinarily, in the general run of 
cases there was a gradual increase in the value 
for hemoglobin to 1 5 grams per 100 cubic cen- 
timeters (about 9 per cent) more than the 
original value, by the end of the second day 
after transfusion This value dropped off to 
o 9 gram per 100 cubic centimeters (approx- 
imately 5 4 per cent) on the eighth to the 
tenth day after transfusion (Fig. 1) 

A different picture from the foregoing was 
obtained when there was no evidence of 
bleeding and no sign of reaction following 
transfusion Thus, in one group of cases in 
which there were no reactions and no bleeding 
after transfusion— (Fig 2, smoother curve) 
there was a gradual increase in the value for 
hemoglobin to 2 12 grams per roo cubic 
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the leg on the thigh These tears occurred only 
after the internal lateral ligament had first 
given way, and the internal meniscus had 
displaced into the joint cavity 

While the crucial ligament tears do occur 
alone, concomitant injuries to the crucial and 
internal lateral ligaments and not infrequent!} 
to the internal meniscus in addition, are far 
more frequent, and probably follows such a 
mechanism as Pringle utilised experimentally 

CONCLUSIONS 

The prime significance of the collateral liga 
ments especial!} the internal in the integrity 
and stabiht} of the knee joint and the second- 
ary importance of the cruciate ligaments, 
arc demonstrated by these anatomical studies 
They serve to substantiate the clinical expe 
nence of several observers, vi z , that the in- 
tegrity of the knee joint is not markedly 
altered if the crucial ligaments alone are tom 
or excised, provided the collateral ligaments 
remain intact, that the tests usually con 
stdered indicative of cruciate ligament tear, 
are evidence of collateral ligament injury as 
well, and that normal knee joint stability may 
be restored by the simpler iepair of the m 
ternal collateral ligament injury alone, disre 
garding the associated cruciate ligament tear 
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Valuz of hemoglobin of recipient before transfusion 
Pm % - mean average 

Fig 4 Increases in the values for hemoglobin following 
transfusion in a group of 99 cases, compared to the original 
values for hemoglobin in those cases before transfusion 



Fig s Increases in the values for hemoglobin following 
transfusion in a group of 99 cases compared to the values 
for hemoglobin of the donors 


of increase in the value for hemoglobin after 
transfusion And the more nearly the value 
for hemoglobin before transfusion approached 
the accepted "normal" the closer approach 
there was to no increase at all in the value for 
hemoglobin after transfusion The foregoing 
is based on the giving of a single dose of 500 
cubic centimeters of blood 

There appeared to be no constant relation- 
ship between the value for hemoglobin of the 
donor’s blood and the amount of increase in 
value for hemoglobin of the recipient’s blood, 
when the values for hemoglobin of the donors 
were between ir grams per 100 cubic centi- 
meters and 19 grams per 100 cubic centimeters 
(fig 5) But, when the value for hemoglobin 
of the donor’s blood was so high that it corre- 
sponded with that of polycythemia, there was 
a tendency for an additional increase in the 
value for hemoglobin of the recipient's blood 
after transfusion, the increase corresponded, 
more or less, to the extra amount of hemo- 
globin added by this type of blood 

SUMMARY 

In the average case in which 500 cubic 
centimeters of citrated blood was given by 
transfusion, there was an increase of about 
1 5 grams per 100 cubic centimeters (about 
9 per cent) in the value for hemoglobin of the 
recipient’s blood This increase occurred at 
the end of the second day after transfusion 


and tended to drop off to about 1 o gram per 
100 cubic centimeters (approximately 6 per 
cent) by the tenth day after transfusion 
It appeared that when 500 cubic centi- 
meters of citrated blood was given by trans- 
fusion, an increase m value for hemoglobin 
of 2 12 grams per 100 cubic centimeters (about 
12 72 per cent) to 2 8 grams per 100 cubic 
centimeters (about 16 8 per cent) could be 
expected in those cases in which reactions to 
transfusion did not occur and in which bleed- 
ing did not follow transfusion 

The amount of increase in value for 
hemoglobin of the recipient of 500 cubic 
centimeters of citrated blood was directly pro- 
portional to value for hemoglobin of recipient 
before administration of transfusion 
There was definitely less increase in the 
value for hemoglobin of the recipient, as a rule, 
when a reaction to transfusion occurred than 
when a reaction did not occur. In the average 
case there was but 50 per cent as much of an 
increase in the value for hemoglobin after 
transfusion of 500 cubic centimeters of ci- 
trated blood when a reaction occurred than 
there was when a reaction did not occur 
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Bays after traosfu 


Fig i Increase in the vatue for hemoglobin following 
transfusion in a group of 99 consecutive unvested casts 
In the tm ■* e have spoken of the e as the general run 



centimeters (about u 72 per cent) bv the 
tenth day and in another, larger group, (Tig 
2 more jagged curve) there was an increase 
m the value for hemoglobin after transfusion 
to 3 8 grams per 100 cubic centimeters (about 
16 8 per cent) by the second day The value, 
although not steady, continued high as long 
as the observation was continued, namely 
until the tenth day when the figure was 3 12 
grams per 100 cubic centimeters (approxi 
mately 127a per cent) above the original 
value 

The occurrence of reactions following trans 
fusion produced rather marked effect on the 
final value for hemoglobin It was -«n that 
when reactions occurred th'-re was much less 
increase in value for hemoglobin after blood 
transfusion than when reaction., did not occur 



fog % Comparison of Ibe inrrcavf in value for hemo- 
globin following traasNsion of a proup of 55 patients «bo 
did not have reactions to transfusion and who dii not 
bleed after Iran fu ion with the increases of a froup of 
j, jvuwnts who did have reactions to transfusion but w ho 
did not Weed after transfusion. 


Fig a ‘■moother curve Increase in the value tor 
hemoglobin following transfo nn of * group of 26 patents 
taken at random who did not have reactions and who did 
not bleed alter transfusion More jagged curve Increase 
in the value for hcroodobin following transfusion of » 
group of S 5 Conseeu(i\epatientswhodid not have rei lions 
aid who did not b'rrd after transfusion 

In tnahin* this comparison to show the effect 
of reactions on the hemoglobin curve after 
transfusion, only patients who were not bleed 
mg afterward were used w order <0 maintain 
usual conditions (Fig 3) 

The relation of the value of the hemoglobin 
of the recipient before blood transfusion to the 
amount of increase in the v atue for hemoglobin 
alter transfusion was found to be directlv 
proportional (Fig 4) Thus, the lower the 
value for hemoglobin of the recipient before 
transfusion the greater would be the amount 
TABLE I —THE BEHAVIOR OF THE JIEMOCLOBOJ 
AFTER TRANSFUSION OF 500 C CM OF 
CITRATED BLOOD MEAN AVERAGE IN 
CREASES IN VALUE EXPRESSED IN PER 
CENT RATHER THAN IN CRAMS 
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Fig 1 1 Lateral view of fetus 111 tilcro from Case 2 The 
thickening and increased density of the skin around the 
head is clearly seen as a definite dark shadow 



Tig 2 Anteroposterior \ lew of fetus from the same case 
showing thickening and increased density of the soft parts 
especially the scalp 


ing month her red count rose to 4 7 million and the 
hemoglobin to 67 per cent 

On July 6, 1937, when she was 2 weeks from term 
by dates, she complained that she could no longer 
feel fetal movements. The fetal heart sounds could 
not be made out The roentgenogram showed a 
small fetus ljing in the transverse position with an 
elbow over the pelvic outlet The scalp was defi- 
nitely thickened and of such increased density that 
a dark corona was visible around the infant’s head 
so that the diagnosis of erythroblastosis of the hy- 
drops variety was made on the basis of the x-ray 
findings (Fig 1) 

She went into labor spontaneously the next day 
A foot was brought down and a fillet attached. She 
was subsequently delivered of a stillborn, 2,600 
gram, edematous, female infant The diagnosis 
of en throblastosis of the hydrops variety was con- 
firmed at postmortem examination and on gross and 
microscopic examination of the placenta Roent- 
genogram of the fetus showed thickening and in- 
creased density of the soft parts, especially the 
scalp (Fig 2) 

Case 3 Mrs E C , U H 13627 The mother 
was a 40 xear old, white, American born octipara 
Her first 4 children were delivered normally in 1923, 
1924, 1027, and 1032, respectively They were living 
and well at the time of this prcgnancv The fifth 
child, born in 1932, was stillborn The sixth child 

'The'e photographs of the roentgenograms base been retouched with 
an air brush to increase the contrast of the shadows (or the purpose of 
reproduction The shadows, howe\er, all retain their original rela- 
tionship 


was stillborn m 1934 following a pregnancy com- 
plicated by mild toxemia and hvdrammos The 
placenta showed pathological changes typical of 
erythroblastosis of the hydrops variety. The seventh 
child, born 1 year later, lived only 30 minutes The 
diagnosis of erythroblastosis of the hydrops variety 
was confirmed at postmortem examination and on 
gross and microscopic examination of the placenta 
The mother’s past and family histones w r ere entirely 
negative The blood test for syphilis w'as negative 
She was seen in the prenatal clinic on June 2, 1937, 
when she was 10 weeks from term The roentgeno- 
gram showed a fetus compatible with the dates 
given The vertex presented There was no thicken- 
ing of the soft parts 

The patient developed a mild, acute hydramnios, 
and a mild toxemia Roentgenograms, taken on 
August 2, 1937, and August 11, 1937, showed a 
gradual increase in the thickness and density of the 
soft tissues on the arms and neck The abdominal 
shadow of the fetus was protuberant and suggestive 
of ascites The fetal heart sounds disappeared m 
August On August 20, 1937, in spite of some im- 
provement in the patient’s toxemia, the diagnosis 
of erythroblastosis of the hydrops variety was defi- 
nitely established by x-ray. The fetal scalp was 
greatlv thickened and appeared as a dark corona 
surrounding the skull 

On August 27, the mother was delivered of a 
stillborn, 3,110 gram, edematous, female child The 
diagnosis of erv throblastosis of the hydrops vanetv 
was confirmed by the appearance of the infant, bv 



THE X-RAY DIAGNOSIS OF ERYTHROBLASTOSIS 

LOUIS M HELLM4N MD and FREDERICK C IRVING AID, FACS 
Boston Massachusetts 


i ’HE diagnosis of erythroblastosis in 
both its forms, congenital hj drops 
and icterus gravis can be made with 
a fair degree 01 ease and certainty by 
means of physical examination of the diseased 
infant The work of Schndde, RaUtmann, 
Clifford and Hertig, Diamond, Blackfan, and 
Baty and Ferguson indicates that it can be 
established definitely on postmortem exami 
nation Diamond has shown that there is a 
30 per cent lamihal incidence and Heilman 
and Hertig have recently demonstrated that 
there is a 50 to 80 per cent chance recurrence 
in the same family However the prenatal 
diagnosis of the disease until this time, has 
largely been a matter of conjecture It is the 
purpose of this paper briefly to present three 
instances of erythroblastosis of the hydrops 
variety in which the diagnosis was established 
prior to the birth of the infant 

PRESiNTATION OP CASfcS 
Case i Mrs II VV U H 14577 The mother 
was a white 37 year old American born duo 
deciuupara There h3d been 8 previous normal preg 
nancies in 1914 1016 1917 1918, 1 pro 1 921 193$ 
and 1927, respectively One of twins born in 1021 
died at birth The ninth pregnancy ended in the 
birth of a 15 pound stillborn infant The tenth 
pregnancy in 1937 was terminated bv the birth 
of a stillborn jaundiced, and edematous infant In 
1014 the patient nas delivered of a stillborn infant 
suffering from ervtbroblastosu of the hydrops va 
riety This diagnosis was confirmed at the post 
mortem examination The twelfth pregnancy oc 
■currod in 193 7 She entered the hospital on April 6 
7 weeks from term with a moderately severe degree 
of toxemia She had gained 20 pounds in weight and 
had suffered from dyspnea and orthopnea for 6 
weeks She neighed 295 pounds her blood pressure 
was 154/92 and there was a trace of albumin in the 
urine The laboratory test for svphihs was nega 
In ei At this time anteroposterior and lateral 
roentgenograms of th<* pelvis were taken »Jfh the 
lotto Ming technique* kilovolts 6 miUuimperes 

From Ibe Depinmrot ot Padwtow «*I D W ,r nSi. o( 
Obs Harvard l Divert ty 'ltd cal School *od the Bostoa 


rouriou 


used throughout 


50 distance 25 inches time 3 seconds antero- 
posterior and 4 J seconds lateral The roentgeno- 
grams showed an infant of good size with the vertex 
presenting There was definite thickening and in 
creased density of the soft parts which was so 
marked over the head that a definite dark corona 
was visible There was also enlargement of the ab- 
domen suggestive of ascites 
She went into labor spontaneously on April u 
1937 At the onset of labor the fetal heart was well 
made out As labor progressed however the p* 
tient bled profusely and a Spanish windlass binder 
was applied to her abdomen A Braxton JJicks 
version was performed and a foot brought down 
When the os was fully dilated a breech extraction 
was performed and a stillborn edematous female 
infant weighing 3 boo grams nas delivered 
The diagnosis of erythroblastosis of the hydrops 
variety was confirmed at postmortem examination 
of the infant and on gross and microscopic examroa 
Iron of the placenta which presented the picture 
described by Heilman and Hertig Soft tissue 
roentgenogram of the dead fetus showed an increase 
in density and great thickening of the soft parts 
which was especially marked over the head and 
neck and was due to an intense subcutaneous 
edema It was not however until the second senes 
of plates were made that the significance of the 
changes of the fetal sole parts seen rn ufere was fully 
appreciated. 

Case 2 Mrs G B U H 19067 The mother 
was a 72 year old American bom tripara Her first 
child bom in 1933, was normal The second preg 
nancy terminated in 1936 with the normal delivery 
of a 3 720 gram male infant which developed jaun 
dice during the first 12 hours of life It became pro- 
gressively more tcteeii. and died suddenly on the 
sixth day of life The diagnosis of erythroblastosis 
of the icterus gravis variety was made at post 
mortem examination 

The mother had had purpura hemorrhagica during 
infancy otherwise her past and family histones were 
essentially negative The blood test for syphilis was 
negative 

H 7 ien first seen in the prenatal dime dunng the 
present pregnancy she was 4 months from term bv 
dates Her hemoglobin was 37 per cent and her red 
cell count was 3 million Otherwise she was eo 
tirely well The baby was active and x ray plate 
showed a fetus compatible with the stated duration 
of pregnancy There was none of the thickening of 
the 50ft parts seen in the previous case Patient was 
given large doses of non vitamin R and intramus 
cular injections of liver extract During the iollow 
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P HYSIOLOGICAL changes in the ovary- 
are controlled by endocrine glands, 
especially the pituitary body The 
most important process is the periodic 
ripening and bursting of the follicles Know- 
ing fairly well the influences exerted by the 
endocrine glands, we take for granted the his- 
tological factors concerned in this process We 
do not realize that growth and rupture of the 
graafian follicle is a mechanical process, which 
requires definite anatomical preparations 
Both processes, delivery of the fertilized 
ovum from the uterus and delivery of the un- 
fertilized ovum from the ovary, have two 
etiological factors in common, the endocrine 
stimulus and the mechanical procedure For 
instance, the fertilized ovum, at the time of 
its fullest development is delivered from the 
uterus by the mechanical process known as 
“labor”, this process has been studied care- 
fully and is well understood on account of the 
practical necessity for such knowledge in ob- 
stetrics In the case of delivery of the unfer- 
tilized ovum, the ascensus and rupture of the 
graafian follicle, the mechanical process has 
been neglected because of lack of the practical 
necessity for such knowledge 

The fact that follicles grow and become 
cystic is not sufficient to explain their burst- 
ing Other cysts of the ovaries attain the size 
of a man’s head and larger without bursting 
This very fact, the difference between the 
physiological behavior of graafian follicles and 
that of pathological cystomas is the reason for 
studying this problem by histological means 
The work I am recording in this report was 
begun at the Pathological Institute of the Uni- 
versity of Freiburg under Professor Dr Lud- 
wig Aschoff, continued at the University of 
Berlin, and is now brought to an end, it makes 
possible definite conclusions not only regard- 
ing human beings but also regarding various 
orders of mammals Any' normal physiological 

Work done in the Urmersit> of rrciburpandintheUimersitj 
of Berlin (where the author was pm atdozent for G\ necology and 
Obstetrics), and completed m The Majo Foundation 


and histological process can be regarded as 
typical only if it is found to occur not only in 
human beings, but also in other different 
groups of mammals 

In my first study (2) I demonstrated that 
it was the eccentric growth of the follicle in 
contrast with the concentric growth of the 
cysts which brought about the ascensus of the 
follicle to the surface of the ovary where 
finally rupture occurs It was observed that 
in human ovaries the theca interna prolifer- 
ated more markedly toward the surface of the 
ovary, being two, three, and more times 
thicker at this point than toward the hilus 
where the theca externa, consisting mostly of 
fibers of connective tissue, surrounded the 
follicle firmly like a goblet, preventing devel- 
opment toward the hilus of the organ 

This one-sided proliferation of the theca 
interna determines the path the growing 
follicle will travel It was possible to give 
statistical evidence by arranging 62 growing 
follicles into groups according to size, and by 
measuring and calculating the average dis- 
tance of the follicle from the nearest point on 
the surface of the ovary (Table I) 

The primordial follicles are located just 
below the albuginea The growing follicles 
move at first, deeper into the ovarian sub- 
stance This movement is passive, and is 
caused by the diminished pressure toward the 
hilus of the organ and the increased pressure 
of the cortex The result is seen in the increase 
of average distance in group 3 as compared 
with group 1 In group 3 the distance from 
the surface is longest. At this moment the 
follicles start to return to the surface of the 
ovary This movement is an active one caused 
by the appearance and action of the theca. 
It is in this group that the formation of liquor 
sets in, usually in the peripheral pole of the 
membrana granulosa in human follicles, and 
the surrounding ovarian stroma forms the two 
thecal layers (Fig 1) 

The theca interna is the more important 
one. It consists of numerous spherical or 



298 


SURGERY, GYNECOLOGl AND OBSTETRICS 


postmortem examination and on gross and micro 
scopit examination of the placenta 1 

Similar x raj changes could not be demon 
strated in fetuses suffering from erythro 
blastosis of the icterus gravis variety 


SUMMARY and conclusions 


In the 3 cases presented the diagnosis tn 
utero of erythroblastosis ol the hydrops \a 
riety dependtd upon the presence of advanced 
edema of the soft parts Thin edema is seen 
m the roentgenogram as a thickening and in 
creased density of the soft parts It is so 
striking in the scalp that a definite corona is 
seen surrounding the skull Ballantjne and 
Esche have shown that certain congenital 
defects such as congenital heart disease large 
tumors of the chest and abdomen producing 
compression of the superior or inferior vena 
cava can produce similar edema 1 In the 
experience of the Boston Lying in Hospital 
such congenital defects are extremely rare 
On the other hand, erythroblastosis of the 
hydrops variety has occurred once in 2,000 
deliveries The fact that this form of cryth 
roblastosis is incompatible with life should 
make the diagnosis of the condition tn ulero 
of more than academic interest It has been 
our policy during the past year to examine by 


1 the h lory nl (III piti 
■1 w ll »« I lb* d*b ry n le 
■5 « Ibr »ubm 10 of lb 
b heneci nt rede Jem I lb k .y 
which ibe roe it tcemw bowed the 

cause {o theedem could nor fce d m 


j nr the letter part of b rprepna cy 
- - ■»-*••*) 1 Ur 11 >1 T— ' 
of fetal death i 


x ray all mothers who give a history of having 
had prev ious cry thro blastotrc children Roenc 
genograms should be taken at least every 2 
weeks during the last 2 months of the preg 
nancy 

In 2 of the 3 cases of ery throblastosis of the 
hydrops variety here presented the diagnosis 
was made by the x ray while the fetus was 
still tn ulero In the other case, the diagnosis 
could have been so made 
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Fig 3 Large human follicle Peripheral part, toward 
surface of the ovary Marked thickness of theca interna 
Small theca externa, a, albuginea, A, stroma, c, theca 
externa, d, theca interna, e, granulosa (X225) 

trude The difference between the broad pro- 
liferating theca interna at the upper part of 
the follicle and the small one at the basal part 
becomes even greater Figures 3 and 4 rep- 
resent sections from the same large follicle 
and are observed under the same power of 
magnification 

After the follicle reached the surface of the 
ovary the layers became progressively thinner, 
owing to the fact that the inner pressure is 
stronger than the outer pressure The vertex of 
the follicle becomes atrophic and gives way usu- 
ally without any bleeding The one-sided pro- 
liferation of the theca interna was confirmed 
by Wilfred Shaw, who investigated my work 
and came to the same opinion regarding the 
rise of the follicles to the surface In spite of 
this confirmation the problem of the penetra- 
tion of the follicle toward the surface of the 
ovary did not seem to have been studied suffi- 
ciently 

In another study (3) I investigated the 
whole problem again using ovaries from hu- 
mans and from cats, arranging them in series 
as had been done previously Finally, with 
Erika von Moellendorff, I (4) studied ovaries 
of various other mammalian orders, the or- 
gans of which could be obtained We studied 
Carnivora (dog), Rodentia (rabbit), and Un- 



Fig 4 Same follicle as that represented in Figure 3 
Basal paTt, toward hilus Small theca interna Broad 
theca externa, a, granulosa, A, theca interna, c, theca 
externa (X225) 

gulata (swine, cow, and horse) Table II illus- 
trates a summary of the various groups A 
large number of slides was investigated be- 
cause it was necessary to study each ovary 
from serial sections. 

I would prefer not to consider the histo- 
logical and technical details involved or the 
various investigations and findings, these can 
be found in the references if desired. There is 
one point to be mentioned, namely, that it 
was important to obtain the ovaries from 
animals in the pre-estrus stage Otherwise one 
would not find typical growing follicles 

The one-sided proliferation of the theca in- 
terna toward the surface as found m ovaries 
from humans was confirmed in the cat and 
later in all animals examined We would not 
discuss the whole problem again, if new phe- 


TABLE II —MAMMALIAN OVARIES EXAMINED 


Genus 

Order 

Microscopic sections, 
number 

Man 

Primates 

3,000 

Cut 

Carnivora 

3,000 

Dog 

Carnivora 

1,917 

Rabbit 

Rodentia 

1,423 

Swine 

Ungulata 

3,’oS 

Cow 

Ungulata 

2,^74 

Horse 

Ungulata 

3,050 

Total 


iS,3Si 


300 


SURGERY, G\*N ECOLOGY AND OBSTETRICS 



Tjg * 1 Small human follicle diameter o 22 millimeter 
formation of thecal layer* and cavity m peripheral poie 
ju«» commencing- Arrow points to surface of ovary(x 



Fig 7 Ilaman falMeof tnediatnjize one si led prolifer 
aiwn of tbeca interna toward surface of the ovary which 
lies in direction indicated bj arrow a theca externa 4 
the* a in'crna c gcanjlaw (Xior) 


ovoid cells Many cells show mitosis, a sign 
of proliferation The theca externa consists of 
fibers of connective tissue and few nuclei 1 his 
layer is not much different from the stroma 
of the ovary the fibers surrounding the follicle 
in concentric circles Many capillaries are 
present ra the theca, interna few of them 
occur in the theca externa 
Soon after the formation of the thecal layers 
the eccentric growth of the theca interna to 
ward the surface of the ovarv commences 
(Fig 2) With this historical change which 
is observ td in all growing follicles the distance 


between the follicle and the surface of the 
ovary becomes shorter and the ascensu of the 
follicle begins as is illustrated in groups 4 and 
5 The question could arise as to whether it 
may not bi the liquor in the follicle which 
brings about the ascensus This cannot b» the 
reason In the first place the internal pres 
sure in liquids is equal in ail pans In tVe 
second place the follicles in this stag* being 
03 to o) millimeter 10 diameter are too 
small to exercise any considerable pressure 
against the surrounding tissues 
Jt was mentioned that the formation of 
liquor usually takes place in the peripheral 
pole of th p follicle In small human follicles 
tht cumulus ovi ra crus is found therefore, in 


TABLE I — srz£ OF FOLLICLE VND ITS A VERA CP 
DISTANCE FROM SUtlFACE OF OV VR\ 



the basic hemisphere In the larger follicles 
the cumulus ovigerus is more often found in 
the peripheral hemisphere, an observation 
which has been verified by other authors 
How this may be explained was discussed in 
the report of the study that has been men 
tiontd 

The larger follicles which are visible to the 
naked eye have 4 diameter of more than o 3 
millimeter and give evidence of beginning 
protrusion of the surface of the o\ ary 1 o hav e 
calculated the average distance from the 
albuginea would have been misleading he 
cause the upper layers of the ovary al-o pro 










I ig ii I olliclc of a rabbit Cone shaped theca interna 
and granulosa pointing toward the surface of the ovary 


Ftg 12 follicle of a horse Theca interna cone and pro 
trusion of granulosa pointing toward ovulatory foss. 
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Fig s 1 Theca interna cone pointing toward the surface 
of the o\ai> Small follicle of a cat (Xico) 



Tig 6 * Theca interna cone pointing toward the surface 
of the ovary Small follicle of a rabbit (Xtj) 


nomena had not been observed facts which 
were rather unexpected and found to he 
typical histological processes in an organ so 
thoroughly investigated by vttvoas, authors 
for more than so years 
The growing follicle develops a sprout such 
as any seed develops for instance the bean or 
pea and demonstrates a detuute “tropism ’ 
toward the nearest point of the surface of the 
ovary The one sided proliferation of the 
theca interna proved to be only the base of 
the sprout The proliferation was found by 
examining serial sections cut in different di 
rections To observe the sprout, serial sec 
tions had to be cut m a direction at a right 
angle to the surface In these slides one finds 
that the proliferation of the theca interna 
forms a cone at the uppermost point, which 
has 3 tnangular w edge shaped, cut surface 



Fig 7 Theca interna cones of t«o small follicles of a 
rabbit pointing toward surface of o' ary Edema in theca 
evteroa around thecal "edges (X45) 


This theca interna cone is always located at 
the peripheral hemisphere of the follicle in 
other words on that part which is closest to 
the surface of the ovary The axis of this cone 
points always to the nearest part of the a! 
buginea The cone covers the follicle like a 
roof the angle ol which is sharp at first, then 
it becomes a right angle and finally becomes 
an obtuse angle in accordance with the in 
creasing size of the follicle The cone is formed 
by proliferating cells of the theca interna, 
ploughing a path for the follicle, like the bow 
of a ship The cone divides the surrounding 
tissues like a wedge, providing a space of 
lower resistance it pushes other follicles or 
corpora lutea, corpora fibrosa, and albicantia 
aside exercising even a kind of suction The 
follicle follows passively, always closed by the 
membrana limitans The increasing amount 
of liquor and the growing granulosa help to 
fill the space thus provided until the surface 
of the ovary is reached and the function of the 
theca interna cone has been fulfilled 
I shall illustrate these formations from the 
vanous sued groups of follicles from humans 
and animals Then I shall discuss some differ 
ences between the v anous mammalian orders 
and finally I shall consider why tn an organ 
so thoroughly investigated as the ovary has 
been in the past so typical and important a 
peculiarity as the theca interna cone could 
have escaped earlier observation 
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Fig 8 Human follicle Theca in- 
terna cone, cone shaped granulosa, 
both pointing toward surface of o\ary 
(Xroo) 



Fig 9 Follicle of a cow Cone 
shaped theca interna and granulosa 
pointing toward surface of the ovary 

(X43) 



Fig 10 Follicle of a dog Cone 
shaped theca interna and granulosa 
pointing toward surface of the [o\ ary 

(X43) 


Figure 5 shows a small elliptical follicle of 
the cat The granulosa at both poles is thick- 
ened as has been described in former papers 
In the peripheral pole the formation of the 
liquor is just beginning On top of this per- 
ipheral pole the theca interna is situated, 
wedge-shaped, triangular, the axis of this 
cone points toward the region of primordial 
follicles, which is the cortex 

Figure 6 illustrates a small follicle of a 
rabbit with the same theca interna cone on 
top of the peripheral pole of the follicle Figure 
7 illustrates two follicles of a rabbit with the 
typical theca cone both pointing vertically to 
the nearest part of the surface of the ovary. 

It is noticeable that the surrounding con- 
nective tissue undergoes marked edematous 
softening which aids the ascensus of the fol- 



Fig it rollick of a. tnbbit Cone shaped theca inlerna 
and granuloma pointing toward the surface of the ovary 
(X 43 ) 


licle This edema is not present in the same 
amount in the ovaries of various animals It 
is more obvious in the ovaries of rabbits and 
of swine than in the ovaries of humans or 
other mammals 

In the group of medium sized follicles one 
observes the effect caused by proliferation of 
the theca interna Figure S illustrates a hu- 
man follicle. The thecal wedge is fully visible 
The granulosa, protruding into the thecal 
cone, becomes wedge-shaped itself Following 
the line of least resistance, the follicle, growing 
in size owing to increasing formation of liquor 
and proliferating granulosa, follows the path 
determined by growth of the theca interna 

Figure 9 illustrates the same conditions in 
a follicle of a cow Figure 10 illustrates that 
of a dog, Figure 11 that of a rabbit, and Figure 



Fig 12 Follicle of a bor<c Theca interna cone and pro- 
trusion of granulosa pointing toward o\ ulatory fossa 
(X37) 
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13 that of a horse All these different roam 
maltan follicles give evidence of the same 
principle controlling the ascensus of the fol 
tides The wedge shaped theca interna grows 
toward the surface of the ovary The interior 
layers of the follicle follow, dragged into the 
axis of the thecal cone This is especially 
marked in the follicle of the horse as seen in 
Figure »2 

The protrusion of the membrana granulosa 
into the thecal cone is found best when the 
cumulus ovigenis is located in the upper 
hemisphere of the follicle This is explained 
easily The growth of the membrana granu 
losa takes place mostly around the ovum 
Here many mitotic figures are found Tast 
growing tissues are soft They follow the line 
of least resistance more easily than slowly 
growing and therefore harder ones No wonder 
that the formation of the niche of the granu 
losa occurs in follicles in which the prohfera 
tion of the theca and the cumulus opphorus 
ari adjacent 

Figure 13 illustrates formation of the niche 
and thecal wedge in a human follicle It is 
noteworthy that both formations have the 
same axis pointing toward the cortex of the 
ovary which m this picture as always is 
recognizable by the area of primordial follicles 
\ question could be raised as to whether the 
wedge-shaped granulosa possesses an active 



Fi" 14 Large follicle of a cat Tfieci interna cone and 
granulosa protruding toward surface of the o\try and 
pushing aside two degenerated Whiles (X37) 

propulsiv e power like the theca intema wedge 
There is one difference between these two 
processes The growth of the theca interna in 
filtrates adjacent tissues, like the syncytium 
of the chorionic epithelium, the granulosa on 
the other hand is surrounded always by fl 
limiting membrane, and cannot infiltrate the 
adjacent tissues But it can follow the line of 
least resistance wherever the interior pressure 
caused by growing granulosa and increased 
formation of liquor admits the easiest possible 
expansion This is caused by the proliferation 
of the theca interna which works in two ways 
On the outer side, it softens and infiltrates the 
ovarian stroma, pushing other follicles aside 
on the inner side, it provides an area ol lesser 
resistance toward the growing follicle because 
the thecal cone itself consists of a soft mass 
of rapidly growing cells these give wav more 
easily than do the parts surrounding the fol 
licle at its base and sides 
By applying the Mallory and Azan stain I 
tried to determine whether the cells of the 
theca interna cause destruction or necrosis 
of the surrounding tissues in other wolds 
whether the thecal wedge ploughs its way not 
only mechanically but al»o chemically by 
digesting or dissolving cells of the stroma Be 
sides the edema which is found in several 
mammalian ovanes in the neighborhood of 
the thecal layers especially in rabbits and 
swine I did not observe anv chemical action 
lysis of cells or destruction of nuclei vhich 
would suggest presence of an enzyme The 
best method for distinguishing degenerating 
or dead cells in living tissues is bv vital stain 
ing No such changes were seen on applying 
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Fig 15 Converging growth of two follicles of a horse 
tow ard ovulatory fossa Marked theca interna prolifera- 
tion (X30) 

this method in the tissues surrounding grow- 
ing follicles or around the theca interna wedge 
( 4 ) 

As a typical example of the larger group of 
follicles can be taken that of a cat illustrated 
m Figure 14 On account of size only the 
upper part is photographed Two atretic fol- 
licles he in the way of the maturing one One 
notes with what strength the theca interna 
wedge is preparing the path for the ripening 
follicle between the two atretic follicles by 
pushing them aside It is not necessary to 
show the same illustrations for the various 
mammalian orders The larger the animal, 
the larger is the ovary, and the more marked 
is the thecal wedge and the thecal prolifera- 
tion 

In small animals, such as the mouse, the 
follicles are near the surface There is no need 
for much action of the theca interna because 
development takes place directly below the 
surface of the ovary Therefore, I did not see 
very marked formations of a wedge in the 
ovaries of mice. In the slightly larger animal, 
the rabbit, the formation of a wedge was very 
well developed Likewise, all the others, 
without exception, exhibited well developed 
formation of wedges 

Particularly interesting were the findings 
in horses, for they gave the possibility of deter- 
mining whether my opinion concerning the 
significance of the proliferation of the theca 
interna and the formation of wedges was 
correct, while in the other mammals the 
ovaries have an entirely free surface which 



Fig 16 A rat follicle that is about ready to burst 
There is present marked protrusion above the surface of 
the ovary (X37) 

permits ovulation to occur at any place on 
their surface, excluding the hilus The ovary 
of the horse is surrounded by mesovarium, 
blood vessels, and connective tissue, leaving 
only one little spot free, the ovulatory fossa 
where ovulation takes place and at which 
point ova enter the peritoneal cavity 

In all other mammals studied the wedges of 
theca interna grew divergently toward the 
nearest point on the surface of the ovary In 
horses proliferation of the theca converges 
toward the ovulatory pit Figure 15 illus- 
trates two follicles of an ovary of a horse, the 
axes of which converged toward one point, 
which proved to be the ovulatory pit The 
proliferation of theca interna is well marked 
in both follicles, the points of the thecal 
wedges were in two different slides I took 
this particular slide for reproduction because 
it demonstrates the intact ova in both follicles 
and thereby gives evidence that the converg- 
ing growth of the theca interna occurs in in- 
tact graafian follicles 

A definite theca interna cone in a follicle of 
a horse is illustrated in Figure 12 When 
ascensus of the follicle through the ovarian 
stroma and the cortex is completed, protrusion 
commences (Fig 16) The theca interna wedge 
flattens out, forming a straight line Prolifera- 
tion ceases and the membrane between the 
interior of the follicle and the peritoneal 
cavity becomes progressively thinner Cir- 
culation on top of the vertex of the graafian 
follicle is interfered with by internal pressure 
The capillaries do not contain blood cells 
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Atrophy sets in at the stigma The rupture of 
the follicle takes place in a ver> smooth 
manner After ovulation has occurred the 
follicle collapses and the walla begin to form 
the corpus luteum One cannot confu<e the 
theca interna cone of intact, growing follicles 
with the changes of the theca interna in 
follicular degeneration if one observes the 
following differences 

1 The theca interna cone is present onl> at 
one point of the follicle which is always the 
vertet of the peripheral hemisphere and 
closest to the free surface of the ovary The 
transformation of the theca in degenerating 
follicles is observed at all sides 

2 Among the cells of the theca mterna cone 
are numerous mitotic figures seen on high 
power of magnification (hyperplasia) \mong 
the cells of the theca intema in degenerating 
follicles almost no mitotic figures are seen 
instead the change is one of hypertrophy 
owing mostly to infiltration of fat 

3 The cells of the theca interna cone form 
a solid closed formation Only the uppermost 
cell groups are occasionally surrounded by con 
nectne tissue fibers The cells of the luteinized 
theca are arranged m groups throughout by 
septa of connective ti sue 

4 Finally if there is any doubt txamina 
tion of the ovum and the membrana granu 


losa always will make evident whether we are 
dealing with an intact follicle or a degenerated 
one 

After the description of the one sided pro- 
liferation of the theca interna and formation 
of the cone toward the surface of the ovary in 
human beings and various mammalian orders 
the question arises as to why a typical histo 
logical process such as that found in the mam 
malian orders examined has not been dis 
covered previously Figure rjb may explain 
the difficulty, which is based on a simple 
mathematical consideration 

The cut surface of a sectioned cone appears 
triangular in shape only if the section passes 
through the apex of the cone and if its axis 
coincides with that of the cone, represented 
by line I 

If sections through a follicle are parallel to 
the ovarian surface represented by line II we 
obtain Figure 17b All layers of the follicle 
appear equal on all sides The thecal wedge 
would not show in any serial sections con 
taming the cavity of the follicle 

If sections are made obliquely through the 
follicle, represented by line III, we obtain 
Figure 17c this would show only the one 
sided thickness of the theca mterna and not 
the wedge This would bold true only for part 
of the sections 

If the sections are made perpendicular to 
the surface of the ovary we obtain various 
outlines of the follicle A section through line 
I\ would look like Figure i?d We may vis 
ualize the eccentric growth of the theca in 
tema not the wedge 

Only if the section is perpendicular to the 
surface of the ovary and passes through the 
apex of the cone represented by fine I is there 
a chance to obtain a cut surface showing the 
triangular shape of the wedge of the theca 
interna (Tig 17a; 

This is the reason why we discovered the 
eccentric growth of the theca interna first It 
could be observed more easily than the wedge 
The latter could be demonstrated onlv under 
favorable conditions The chance of missing 
it even in studying serial sections is hundreds 
of tunes greater than the chance of finding it 
This very fact made it necessary to examine a 
considerable number of ovaries cut in serial 
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sections and from various mammalian orders 
before we were convinced that we were dealing 
with a typical physiological process in the 
normal histology of the ovary in humans and 
mammals 


SUMMARY 


Ovulation is a mechanical process stimu- 
lated by the endocrine glands Its mechanism 
can be understood only by determining how 
the follicle reaches the surface of the ovary 
The study is based on more than 18,000 
serial sections of ovaries from humans and 
mammals Four mammalian orders were rep- 
resented Primates (man), Carnivora (rat and 
dog), Rodentia (rabbit), and Ungulata (swine, 
cow, horse) 

Eccentric growth of the theca interna of the 
growing follicle was found in all species ex- 
amined This one-sided proliferation of the 
theca interna is always directed toward the 
surface of the ovary It forms a cone which 
is wedge-shaped on the cut surface, infiltrates 
and penetrates the surrounding tissues, thus 
making a path for the growing follicle 

The growing graafian follicle ascends to the 
surface of the ovary by following the line of 
least resistance which is provided by the cone 
of the theca interna The average distance be- 
tween follicle and ovarian surface becomes 


shorter with the appearance of thecal prolif- 
eration 

In human and mammalian ovaries which 
have much free ovarian surface, the axis of 
the thecal cone is directed toward the nearest 
point on the surface of the ovary In horses, 
where the surface of the ovary is surrounded 
by connective tissue (mesovanum) the axis 
of the cone of the theca interna is directed 
toward the only free spot on the surface of the 
ovary, that is the ovulatory fossa 

The wedge-shaped theca interna cone can 
be demonstrated only in sections which run 
through the apex of the cone perpendicularly 
toward the ovarian surface A more or less 
marked degree of edema is present m the sur- 
rounding tissues, which facilitates the me- 
chanical progress of the ascending follicle 
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T HL etiology of extra uterine preg 
nancy is a problem which mav be 
said to have been under constant dis 
cussion for manj a tear Many 
theories have been advanced in an attempt to 
explain the origin Some theories were main 
tamed for many y ears others were short lived, 
but all of them, forgotten for a time have 
again been advanced anew only to be given 
up At present, it seems to be generally as 
sumed that three factors mav be concerned in 
bringing about ectopic pregnane} 
i A peculiar facult} of the female repro 
ductive cell to impart to the ovum the capac 
ity for premature implantation i e , before it 
reaches the uterus This ma> occur either be 
cause of premature development of the ovum 
(Schtoekel)— a hypothesis which has at 
present met with much criticism (Skrobansk), 
Panknvv) and which it is impossible to in 
ves tigate because, as the journey ol the ovum 
is very long as for instance in case of external 
migration, the ovum has already developed its 
capacity for implantation at term before it 
reaches the end of its journey 

2 Disturbed transportation of the ovum 
3 Mechanical obstacles encountered on 
the journey of the ovum which either handicap 
or make impossible its further progress 
A study of the third factor i e the median 
ical obstacles to the passage of the ovnim is 
the main subject of this paper A number of 
writers reject the opinion that mechanical 
obstacles possibly cause tubal implantation of 
the ovum on the ground that the high motor 
capacity of the tube should help to overcome 
such obstacles especiall} since the ovum 
which is highly elastic and is possessed of 
ameboid motion readily passes through aper 
tures considerably smaller in size than its 
diameter In spite of this it u> our belief that 
though the ovum of course mav m time 
cover this entire, hard journey provided the 

From ibe FttwOb M'ncaUnl Cjnecolorirtia nico/ the First 


motor capacity of the tube is great and other 
conditions are far orable as soon as its trans 
portation is even slightly disturbed the 
mechanical obstacle will play its fatal r 61 e and 
the ovum will develop the capacity for im 
plantation much before it reaches the uterus 
The disturbance m the motor capacity oi the 
tube may be ever so slight, but not sufficient 
to cause delav in the progress of the ovum to 
the uterus, if the ovum encounters no median 
ical obstacle on its wav 

We shall touch here but slightly on the 
second factor i e the transportation of the 
oi urn for ne hope to present later a paper on 
the subject based on 90 experimental ob 
servations on the human fallopian tubes at 
varying times during the menstrual cycle and 
in pregnancy The first factor, as we have 
previously mentioned, can hardly be sub 
mttted to scientific research it is taken into 
consideration only in case* of external 
migratton 

We have studied in all, 100 cases of tubal 
pregnancy, as well as 140 cases of normal 
uterine pregnancy cases of fibromyoma and 
Other forms of gynecological affections When 
possible the tubes were studied in pairs The 
tubes were arranged in a system of graded 
sections For this purpose the tube was 
divided into 20 to 25 cross segments of n j 
millimeters each To prevent the tubes from 
forming cun es they w ere smoothed out as far 
as possible previous to fixation and then 
pinned on to cardboard slides All the seg 
ments were cut into sections in consecutive 
order on a freezing microtome and the sec 
tions were stained after tty* van Giesons 
method No less than icto 15 sections of each 
segment were then subjected to careful micro 
scopic examination in which all the obstacles 
that might have interfered with the progress 
of the ovum and all the changes in the various 
layers along the entire length of the tube were 
evaluated but primary importance was at 
tached to the area nearest the. site of «n 
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plantation In estimating our material, it was 
found that in 24 of the cases (24 per cent) 
mechanical obstacles apparently played no 
part in causing tubal implantation of the 
ovum, for they were either absent or were 
found at a considerable distance either above 
or below the site of implantation, i e , the 
ovum had either safely passed the obstacle or 
the latter could not have had any effect on the 
progress of the ovum 

Consequently, in these 24 cases the cause 
of tubal pregnancy should be attributed to the 
first or the second factor In 10 of the 24 cases 
it was caused by the first factor, as we had 
opportunity to observe the external migration 
of the ovum (the corpus luteum was found in 
the ovum on the opposite side), while in the 14 
remaining cases it might have been due to the 
second factor In the 76 other cases (76 per 
cent) the tubes revealed certain changes 
which, as we believe, may have delayed the 
passage of the ovum and thus caused the de- 
velopment of the given tubal pregnancy. In 
these 76 cases, implantation may be at- 
tributed to the following causes in 8 cases, to 
a markedly manifest decidual reaction on the 
part of the mucous membrane of the tube, 
apparently, of hormonic origin; in 5 of the 
8 cases decidua covered the whole of the 
mucous membrane, which in the isthmic por- 
tion of the tube resembled the endometrium 
m its structure and completely blocked the 
lumen of the tube, in the 3 other cases decidua 
formed patches on the septa We have 
studied the decidual reaction of the tube as 
one of the sources of ectopic pregnancy in the 
same material and the results of our investiga- 
tions were published 1 in 1933, and, therefore, 
we shall not discuss the subject in the present 
paper In 9 cases implantation was caused by 
adcnomyosis as has been reported in our paper 
“Adenomyosis and other Glandular Forma- 
tions of the Tube and Their Role in the 
Etiology of Tubal Pregnancy ” 2 In 3 of the 9 
cases wc have had to deal with interstitial 
pregnancy in connection with diffused adeno- 
myosis of the interstitial portion of the tube 
closing the tubal lumen and in the 6 other 
cases it was diverticular pregnancy charac- 
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teristic of adenomyosis In 14 cases the ovum 
was held in the tube because of inflammation, 
in 21 cases this was due to adhesion of the 
folds, in 21 cases this was caused by defects 
of tubal development, and in 3 by tumors 
First we shall discuss inflammation as one 
of the oldest etiological causes of tubal preg- 
nancy We believe this to have been re- 
sponsible for 14 cases of tubal pregnancy (14 
per cent) of the total number of cases we have 
observed In 3 cases the ovum was implanted 
in a diverticulum of an inflammatory nature 
(the case has been described in a previous 
paper), m 3 cases obliteration of the lumen of 
the pregnant tube was observed within a 
limited region (pars isthmica tubre), while the 
opposite tube was permeable and had ap- 
parently allowed the passage of the spermato- 
zoon which then impregnated the ovum. In 
6 cases tubal pregnancy was due to numerous 
adhesions around the tube which had caused 
marked curvations of the tubal lumen forming 
acute angles, in one of which the ovum had 
become implanted In 2 cases it was caused 
by acute inflammation, for the lumen of the 
tube below the site of implantation was com- 
pletely blocked with edematous and infiltrated 
folds W e have observed also another case of 
acute purulent inflammation of the tube, but 
we do not include it among the cases here re- 
ported, for the patient on noticing a delay of 
menstruation had applied to a midwife who 
attempted to produce abortion by introducing 
a bougie, with the result that the patient de- 
veloped a feverish condition 

The inflammatory theory seems to be the 
oldest and at the same time the most widely 
prevalent and stable of all, though the ex- 
planation as to exactly why inflammation 
should be the cause of tubal pregnancy has 
been repeatedly altered The older writers 
used to attribute it to perisalpingitis, which 
causes varied curves in the tube and conse- 
quently handicaps the forward passage of the 
ovum Later, after the publication of Hoehne’s 
work, the role of perisalpingitis was no longer 
considered to be of importance Only recently 
have certain authors begun again to speak in 
its favor (Pankow) We believe that, in a 
comparatively high percentage of cases, i e , 
in 6 of the 14 cases attributed to inflammatorv 
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I*S i Case 10S j Patient was 30 tears old first menstrua 
lion stage of t4 (since 1914) Tubal abortion pregnancy in the 
tubs) ampulla a Ordinary plication without ramification and 
with pants} atrophy and adhesion at folds in the shape of septa lo- 
cated betw een the central and the isthmic portions of the tube b 
Ordinary plication the presence of decidual tissue in two of the 
folds and basal adhesion of folds in the central portion of the tube 
c Very manifest adhesion of folds resembling a Bne sieve in tbe 
tubal ampulla belon the site of ovum implantation 


causes, perisalpingitis was the cause of the 
tubal pregnancy YVe must add that in such 
cases we generally find in addition to the adhe 
sion» which cause curvation of the tube, 
numerous scars in the muscular tissue of the 
tube which also pre\ ent the latter from 
sufficiently increasing its motor activity to 
overcome the resulting resistance The effect 
produced bv the infiammition of the tube on 
the migration of the ovum is evaluated in 
different vv aj s b> various authors the major 
ity believe it to be due to cicatricial changes 
in the musculature (Skrobansky, Pankow 
etc), while others chiefly the adherents of 
lloehne’s theory, attribute it to the fact that 
the tubal epithelium has lost its vibrating 
property Other present day authors con 
stdtr that, among the inflammatory /actors 
causing tubal pregnancy, obliteration of the 
Jumen is one of the most important, as they 
have had occasion to obscrv e it in a large per 
centage of cases in which the permeability of 
the tube was tested chiefly after the method of 
passing fluid through the tube The patho 
Iogico anatomical data we have obtained 
however, show us a somewhit different 
picture for we have observed partial ob 
Iteration of tbe tube only in 4 cases of our 
total of 240, and of these 4 there were 3 cases 


of tubal pregnancy The contradiction be 
tween the data obtained bv means of passing 
fluid through the tube and those of our 
pathologico anatomical material apparently 
lies in the fact that the tubes and the uterus 
show a varying reaction to irritation at differ 
ent phases of the menstrual and ovarian 
cycle— as may be seen from experiments 
earned out on animals by Kok, Marhnolli, 
Dyroff and from our own experiments on re 
moved human tubes, and the irritation is apt 
to produce a lasting spasm which may be 
readily taken for impermeability of the tube 
However since the publication of a number 
of Hoehne s papers the majority of authors 
attribute the inflammatory cause of tubal 
pregnancy to the adhesion of folds and 
adenomyosis of the tube termed since the 
publication of Martini s work Salpingitis 
pseudofolliLularis This point of view was 
prevalent for a number of years and the in 
flammatory theory as to the etiological cause 
of tubal pregnancy implied adenomvosis and 
adhesion of the tubal folds (‘ f altcnver 
schmelzung ) Within the last few years 
however the points of view on the nature of 
these conditions differ considerably for, 
though the older investigators (Hoehne, 
Opit2 A Martin Kossrna/rn Albrecht, 
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Fig 1 Case 778 Aged 23 First men- 
struation at the age of 15 (since 1920) ,1, 

Decidual reaction of the tubal mucosa of 
the tube having patches and septa below the 
site of ovum implantation b, Markedly 
manifest adhesion of the folds in the central 
portion of the tube (formation of a tangle) 
above the site of ovum implantation c, 
Basal adhesion of folds in the tubal ampulla 


Ulezko-Stroganova, and a number of others) 
believe the formations to be of a purely in- 
flammatory nature, the investigators of a 
later period (Schridde-Schoenholz, Lahm, 
Pankow) consider that the process arises as 
the result of insufficient differentiation of the 
tube during the embryonic or postembryonic 


period, and that consequently adenomyosis 
and the adhesion of folds occur as a result of 
defective development and are in no way con- 
nected with inflammation Among our 100 
cases of tubal pregnancy 21 were caused by the 
adhesion of folds, which is regarded by 
Hoehne as well as by the majority of subse- 



a b c 

a b c 

Fig 3 Case 1903 P J. M , aged 3S years, first 
menstruation at the age of 16 (since 1907) Pregnancy 
in a diverticulum of the embryonic type Duplication 
of the ampulla, a, Coarse plication of the four-fold 
type, markedly manifest adenomyositis of the isthmic 
portion of the tube b, Coarse plicaUon and markedly 
manifest adhesion of folds in the central porUon of the 
tube c, Supplementary duct of an embryonic type m 
the wall of the ampullar portion of the tube 
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Jig 5 Ciu «3i M M aged i 3 years First 
menstruation at the age of 16 (since >915) a Far 
tial atrophv and adhesion of fol Is in the isthmic 
portion of the tube b Organic narrow lumen and 
atrophy of the folds in the shape of septa located 
between the central and the isthmic portions of the 
lube belnv the site of n\um implantation C 
Atrophy of the folds and partial atrophy of rouscu 
lature in the central portion of the tube above the 
site of ovum implantation d Ordinary plication 
without ramification and with partial atrophy and 
adhesion of folds in the tubal ampuUa 



OSIAKINA-ROJDESTVENSKAIA. ETIOLOGY OF EXTRA-UTERINE PREGNANCY 313 



Fig 6 Diagram covering extra-uterine pregnancy percentages from 1920 through 

1930 , 1920-1922, -x-x, 1923-1924, , 1925-1926, , 1927-1928, 

, 1929-1930 


quent authors, as being identical to adeno- 
myosis Lahm was the first to consider adhe- 
sion of the folds independently of adenomyosis 
in discussing factors causing tubal implanta- 
tion of the ovum. His belief that adhesion of 
the folds was caused by insufficient differ- 
entiation of the tubal mucous membrane 
during the postembryonic period, Lahm based 
on the works of Wendeler who had proved 
that in children the oviducts were rich m 
cytogenous stroma and that the latter dis- 
appeared by the time a girl reached puberty 
Hence Lahm was led to conclude that in cases 
m which the cytogenous stroma did not dis- 
appear from the mucous membrane of the 
tube by the time of puberty, the mucosa of the 
tube was capable of menstruating Thus, ad- 
hesion of the folds occurred as a result of 
tubal menstruation followed by desquama- 
tion. The works of Wendeler, Schridde- 
Sclioenholz, Lahm, Schroder, Schottlander, 
N Meyer, Halban, etc. give us an idea of the 
origin of the two conditions, i e adhesion of 
the folds and adenomyosis, as well as of their 
independence of one to the other Space does 
not permit here a detailed discussion of the 
origin and the nature of the two conditions 
\\ c must mention, however, that on the 


ground of our own observations we fully sup- 
port the point of view of Schridde-Schoenholz, 
and Lahm and believe that adhesion of the 
folds and adenomyosis are entirely independ- 
ent conditions, which, however, frequently 
are associated with one another, as the essen- 
tial cause of adhesion, i e insufficient differ- 
entiation of the mucous membrane of the tube 
is apparently a contributory factor in the de- 
velopment of adenomyosis By no means can 
we agree with the theory that adhesion of the 
folds is caused by inflammation, for in our 
extensive series of cases (a total of 350 
fallopian tubes), we have often observed in 
some cases adhesions of the folds but no trace 
of either an early or recent inflammation and 
in other cases folds having a regular fibrous 
stroma but devoid of scars, deformities, or 
superstructures We have also often seen ad- 
herent folds in other tubes, as well as in the 
glandular ducts of embryonic origin, but these 
showed no greater traces of inflammation than 
did the mam tube In 60 of our cases w r e ob- 
served adhesion of the folds in tubal pregnancy 
— (60 per cent) When the tubes were ex- 
amined in pairs the phenomenon was observed 
in both tubes, but not infrequently it differed 
in intensity, marked adherence sometimes 
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being manifest m the pregnant and some 
times in the non pregnant tube In 20 cases 
we observed a mild form in the sh ipe of basal 
adhesions of the folds and m 1 5 casts forma 
turn of bands and partitions In $ of the latter 
casts a decidual reaction in tht partitions took 
the form of patches We repeat once more 
that in the 16 cases of adherent folds observed 
by us we always found m patches, a decidual 
reaction of the tube, t e in roo per cent of the 
cases This apparently conbrras the point of 
view that adhesion of the folds occurs in tubes 
with an insufficiently differentiated mucous 
membrane as a result of tubal menstruation and 
that the patches pi cytogenpus stroma which 
remain as a result of partial desquamation are 
capable of producing a decidual reaction in 
pregnancy independent of the site at which 
the ovum is implanted 
In 35 cases the mucous membrane of the 
tube resembled a coarsely or finely meshed 
sieve and m 2 cases it formed a tangle Not 
infrequently it is possible to find in one and 
the same tube adhesion of the folds in the pars 
ampullam and pars intermedia and both 
patches of decidual tissue and adenomyosis in 
its lsthrmc portion In other cases adhesion of 
the folds may be observed within either one or 
several limited sections of the tube, while 
other segments of the same tube show a com 
plete atrophy of folds which in one case was 
accompanied by atrophy of tubal musculature 
In all the cases in which further progress of 
the ovum was stopped because of the adhesion 
of folds, i e in "i cases ampullar pregnancy 
was observed {Fig j) Jn jp cases either 
adhesion of the folds was so slight that it 
could not have prevented the migration of the 
ovum or it was markedly mamtest resembling 
a finely and coarsely meshed sieve but oc- 
curred above the site of implantation (5 
cases), so that the ovum had already over 
come the obstacle thus presented or the adhe 
sion could have had no effect on its migration 
for it was located considerably below the sue 
of implantation (.the remaining 6 cases) The 
cases in which we have observed very evident 
adhesion of the folds above the site ot oval 
implantation (a cases of external migration of 
the ovum, 2 cases m which implantation was 
caused by decidual reaction m the partitions— 


Fig 2— and 1 case in which the cause has re 
mained unknown) —all speak in favor of the 
fact that the ovum is not held in the tube be 
cause of the difference between Us sue ami 
that of the orifice through which it has to pass, 
as was Hochne’s belief This difference 13 but 
an added obstacle which requires increased 
power of transportation to ensure the passage 
of the ovum w ithin the due period of time and 
onlv when such increased power of trans 
poitation is lacking the ovum either fads to 
overcome the obstacle or so fat defays its 
passage that its capacity for implantation oc 
curs before it has reached the end of its 
journey 

It is of interest to note that in all the 5 cases 
in which the ov urn hid already passed through 
the sieve the latter wa, always found in the 
central portion of the tube, le in the pars 
intermedia while in the same cases adhesion 
in the ampulla was only slight At the same 
time in the 21 cases in which the ovum had 
been caught in the meshes of the sieve we al 
ways observed an ampullar pregnancy Ap- 
parently this is due to the fact that the 
presence of an obstacle fails to increase the 
transportation capauty of the ampul'ar por 
tion of the tube, as the ampulla does not 
produce any peristaltic contractions and 
shows but a pendular motion (Pendelbe 
w egung) as has been prov ed by theexpenments 
of K-oL and Mikulicz Radccki which have 
been carried out mostly on animals as well as 
by our observ ations on removed human tubes 
Apparently' the ovum passes the ampullar 
portion of the tube not because the latter it 
possessed of motor capacity— whidi might 
have grown more active with an incrcas" in 
resistance hut either because 0/ a flow of 
fluid which occurs when the folhmle bursts 
(Westhmann T Putnm) or because of 
capillary motor activity which an»es both on 
account of the activity of the vibrator} 
epithelium (Hoehne Mandl) and of the 
peristaltic contraction in the other -actions of 
the tube (bkrobansky > 

Thus transportation within the ampullar 
portion of the tube is quite insufficient and 
cannot be increased m accordance with grow 
mg resistance hence, even a small obstacle 
may cause delay or even stop further progress 
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of the ovum. On the other hand in the central 
section of the tube we have an additional 
factor the role of which seems to be pre- 
dominant, i e. the peristaltic contractions of 
the muscles of the tube, which may develop 
considerable strength and readily force the 
ovum through an orifice of even smaller 
diameter than its own 
We believe that defective development of 
the tube is another frequent factor causing 
tubal pregnancy and we consider it to have 
been the cause of the condition in 21 of our 
cases In 7 of these the ovum was implanted 
in an accessory duct of embryonic origin, and 
the subject has been discussed in detail in our 
previous work (Fig 3) In 1 case tubal preg- 
nancy had been caused by defective develop- 
ment of the mucous membrane in the isthmic 
portion of the tube which in its structure re- 
sembled the mucous membrane of the uterus 
(Fig 4) Though in this latter case no typical 
decidual reaction was observed to occur m the 
tube (such as we have seen in 5 other cases), 
yet there were certain premenstrual (pre- 
gravidic) changes of the mucosa and in con- 
nection with the lumen of the tube which was 
of small diameter and proved sufficient to hold 
the ovum In another 8 cases in which the 
mucous membrane was of the four-fold type 
and was characterized by partial atrophy of 
the folds, implantation of the ovum occurred 
between the folds In 3 cases there was com- 
plete atrophy of the folds in the tube and the 
lumen was of excessively small diameter (Fig 
5). In the 2 remaining cases partial atrophy of 
tubal musculature was observed 

Many authors believe that defects of tubal 
development are one of the principal factors 
in causing tubal pregnancy (F Gnsser, 
Grassier, Freund, Okmtchiz), but as a rule 
they do not discuss in detail or even point out 
the direct cause responsible for the settling of 
the ovum in the tube Lahm, however, in his 
work published in 1928 shows by excellent 
illustrations implantation of the ovum be- 
tween the folds in the fourfold type of mucous 
structure and partial atrophy of the folds, in 
atrophy of musculature and in various types 
of adhesion of the folds Therefore, we advise 
those v, ho wish to become better acquainted 
with the subject to study his work, as our 


cases reveal a similar picture However, 
Lahm does not mention pregnancy in the 
accessory ducts of embryonic origin, which we 
have reported in detail in our previous work 
and which has also been mentioned by 
Schoenholz 

In the 3 remaining cases tubal pregnancy 
was due to tumors which produced displace- 
ment of the tube and interfered with its regu- 
lar contraction In 2 cases it was fibromyoma 
of the tubal angle of the uterus, in 1 case 
fibromyoma of the round ligament 

Thus, on the basis of our series of 100 cases 
of tubal pregnancy, we believe that the causes 
are as follows- inflammation in 14 per cent of 
cases; adenomyosis, in 19 per cent; defects of 
development, in 21 per cent; decidua, in 8 per 
cent; adhesion of folds, in 21 per cent, and 
tumors, in 3 per cent— a total of 76 per cent in 
which the etiological cause was the third 
factor In 10 per cent, cases in which there 
was external migration of the ovum, tubal 
pregnancy was due to the first factor and only 
the 14 per cent remaining were caused by the 
second factor, i e , transportation of the ovum 
The first impression produced by these figures 
is that mechanical causes play an important 
role in the etiology of tubal pregnancy. 
Fallopian tubes are an organ which closely 
resembles the uterus both in structure and 
origin, and it is generally known that the 
uterus is usually the more active the greater 
the resistance Hence, it seems that mechan- 
ical obstacles could hardly interfere with the 
progress of the ovum provided the motor 
activity of the tube is normal. The fact that 
the vast majority of the patients had several 
normal pregnancies previous to the given 
tubal pregnancy also speaks in favor of the 
latter consideration Consequently, the mere 
presence of a mechanical obstacle is not 
enough to cause tubal pregnancy, but must be 
connected with deficiencies in its transporta- 
tion Apparently disturbances in motor 
capacity are dependent on the activity of the 
vegetative nervous system Various emotions 
such as fear of pregnancy, abortions, the ad- 
ministration of contraceptive measures (Skro 
bansky) may lead to waves of antiperistaltic 
contractions These latter may cause no harm 
in a normal tube but, because the ovum 
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deviates from its normal course, may result 
in pregnancy m deformed tubes, or may cause 
considerable delay in its progress Therefore, 
we believe that m the etiologj of tubal preg 
nancy the role of the third factor (mechanical 
obstacles) as well as that of the first factor (the 
ovum developing its capacity for implantation 
before it should), is by no means absolute, for 
if transportation, which does not merely de 
pend on good musculature but mainly on in 
nervation and hormomc influences, is perfect 
the ovum may reach the end of its way in spite 
of the obstacle In our experiments we have 
observed the progress of foreign bodies (poppy 
seeds) placed m the ampulla of the tube which 
reached the istbmic portion of the tube within 
from 3 to s hours Yet the importance of me 
chamcal obstacles is relatively great, as slight 
disturbances in transportation which may re 
mam unnoticeable in normal tubes will result 
in tubal pregnancy m deformed tubes 
In study ing the mechanical factors causmg 
tubal pregnancy we have observed one that 
was of very frequent occurrence, 1 e defective 
development of the tube \\ e believe that of 
the 100 cases we have observed defective de 
velopmcnt of the tube was the etiological 
factor in 29 cases, including the 8 cases charac 
tertzed by decidual reaction, strictly speaking, 
however, the group should also include such 
cases as shown adhesion of the folds which 
arises from insufficient differentiation of the 
tubal mucous membrane The total number 
of cases then w ould be 50 per cent, even if we 
omitted cases of adenomyosis in spite of the 
fact that it is closely connected with defective 
development of the tube Defective develop 
went of the tube, which is of embryonic origin, 
apparently shows very stable figures and, be 
sides, its r&le in the etiology of tubal preg 
nancy, is very insignificant (6 per cent m our 
senes) Postembryonic defects however which 
occur during puberty, apparently may anse 
from external influences (hard living conch 
tions, infectious diseases at this age), coase 
quently, protection of a womans health at 
that penod may considerably lower the per 
ceutage of extra uterine pregnancy 
It is possible that this factor may have 
caused an increase of extra utenne pregnancy 
percentages m 1928 because the patients 


mainly consisted of young women, who had 
reached puberty between 1914-19’f as may 
be seen from the diagram embracing jo years 
from 1920 to 1931 (Fig 6) The dia gram 
shows that the maximum number of patients 
suffering from extra utenne pregnancy within 
the period of 1921-1924 were aged 32, an age 
at which all medical men believe women to be 
most liable to develop extra utenne preg 
nancy Between 1925-1926 we see a slight 
shift to the left comprising women of a 
younger age, 1 e 3 almost equal waves at the 
age of 27, 30 and 32 In 1927-1928 the rise 
at the age of 27 is even more marked, while 
during the period 1929-1932 there is another 
shift to the right with 3 almost equal waves 
for the ages of 27, 30, and 32 This shift to the 
younger age of 27 instead of the usual age of 32 
during the > ears 1927-1928 has been noted by 
many authors both m our country (Knvky) 
and abroad (Apoylanti and others) Ap 
patently the harder conditions of life which 
were brought about by the imperialist war 
had something to do with the figures 

^SUMMARV 

1 The etiology of tubal pregnancy may de 
pend on 3 factors { r) the ovum dev eloping its 
capacity for implantation before time, 1 e be 
fore it reaches the uterus, (2) disturbed trans 
portation of the ovum (3) mechanical ob 
stades encountered by the ovum on its 
journey 

2 All three factors are dosely connected 
w ith one another and therefore their distinc 
tion of one from another can be only ap 
proximate However, the outstanding cause 
apparently is the second factor, 1 e disturbed 
transportation of the ovum, for in allprobabi! 
lty it may be the independent cause of tubal 
pregnancy, while the first and third factors in 
particular (1 e mechanical obstades) play 
merely a relative part and must be accom 
pamed by disturbed transportation however 
slight to cause tubal pregnancy 

3 The motor capacity of the tube depends 
to a great extent on the effect of the vegetative 
nervous system, which in its turn may be in 
flucnced by various emotions fear of preg 
nancy abortion, and the administration of 
contraceptive measures 
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4 From a study of the 100 cases of tubal 
pregnancy in this series we believe that the 
cause of the implantation was the first factor 
(1 e , external migration of the ovum) in 10 per 
cent of cases, the second (1 e , disturbed trans- 
portation) in 16 per cent of cases, and the third 
(r e , mechanical obstacles) in 76 per cent. 

5 Among the mechanical causes, defective 
development of the tube of postembryonic 
nature seems to be of prevailing importance 

6 Improvement of the living conditions, 
less frequent occurrence of infectious diseases, 
and better working conditions for growing 
girls null reduce the percentage of extra- 
uterine pregnancies. 
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T HE field for gastric surgery has become 
more confined at the same time that the 
procedures ha\e assumed a greater 
magnitude Surgery, with its increasing 
tendency to more extensive resection, is uni'er 
sails accepted as the appropriate treatment hr 
gastric cancer A similar radical attitude toward 
subtotal gastrectomy as the optimum procedure 
in many cases of peptic ulcer has become firmly 
established instead of the uniform utilization of 
gastro-enterostomy or plastic procedures at the 
pylorus It is our purpose to describe in detail and 
to illustrate the more commonly used surgical pro- 
cedures in this field 

It cannot be too strongly emphasized m the sur 
gical management of peptic ulcer that a routine 
gastroenterostomy or am routine resection should 
not be applied to every case The % anous opera 
tions advocated indicate the weakness of any par 
ticular type Eseept for gastric neoplasm and free 
perforation of an ulcer gastric surgery should not 
be contemplated unless the case has been thor 
ougbly analyzed and enough information ob 
tamed to plan an operation suitable to the in 
dividual patient Before operation the surgeon 
should hav e the following data 
i Aweuot *nd Quality of medical treatment 
7 Location of the lesion 
3 Degree and amount ol gastnc acidity 
4 Degree and duration of a&stmrt&jtt 
5 Incidence and source of hemorrhage 
6 Any previous surgery 

He must know not only how long the patient has 
had medical treatment but the quality of such 
treatment surgery should never be considered if 
the patient has had only casual medical treat 
meet £v ery patient should hav e the benefit of a 
trod of well established “adequate medical 
regime ’ 


The surgeon should be influenced by the loca 
tion of the lesion because of the frequency of ma 
lignancy in certain areas Gastnc nlcers trithm 
one tacb of the pylorus should be considered rna 
ligtvant and early surgery advised regardless of 
the age of the patient tradings by gastnc anal) sis 
or apparent early impro\ ement clinically and by 
x ray If lesions in this location are not resected 
the patient should be subjected to frequent rigid 
examinations for an indefinite period Likewise 
ulcerations on the greater curvature or very large 
ulcerations should be considered malignant and 
resection adv ised 

The degree and amount of gastnc acidity is too 
frequently disregarded by the surgeon Vie be 
liev e these factors are of fundamental importance 
The diagnosis and management of hypersecretion 
have been emphasized by Emery Short circuiting 
procedures (gastro-enterostomv) and even small 
resections (pvlorectomy) m the presence of high 
acid v alues (hyperacidity) or evcessn e amounts of 
gastnc secretion (hypersecretion) not only fail to 

cure’ these patients but leave them likely can 
didates for more serious complications such as 
jejunal ulcer gastrocolic fistula, etc We believe 
that remov al of the antrum is not sufficient ici 
these cases and remov al of a large amount of the 
acid bearing tissue is absolutely essential The 
surgeon, by removing a v cry large amount of the 
and bearing tissue may not be aide to lower the 
acid values as shown by g3strtc analysis months 
after the resection but there results a considerable 
decrease m the total volume of acid secreted 
which protects the patient from recurrent «' 
ceration 

Immediate surgery should not be advised even 
if the patient s symptoms and % ray findings md* 
cate complete pylonc obstruction Remarkable 
improvement and frequent avoidance of surgery 
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Figs t to 5 Closure of perforation Subphremc abscess 


may follow gastric lavage, nightly aspirations, bed gastro-enterostomy should be treated by exten- 
rest, and strict medical management We do not sive resection It is a mistake to. “take down” a 
advise surgery until this has been tried for a gastro-enterostomy after ulceration or a gastro- 
period of time and the roentgenologist repeat- jejunal colic fistula and restore the structures to 
edly finds a gastric retention of 40 per cent or normal continuity. The tendency for the original 
above Gastro-enterostomy may then be the ulceration to recur is great Such patients are fre- 
operation of choice in such instances except in quently in the hypersecretion group and require 
young patients with a tendency to high acid values the removal of a large amount of acid-bearing 
or when there is a suspicion or definite evidence of tissue 

hypersecretion Exploration should not be denied any patient 

The problem of surgery in the treatment of lvith gastric neoplasm unless there is ample evi- 
hemorrhage is far from settled The statistics of dence of widespread metastasis In some patients 
Emery and Monroe indicate that surgical pro- exploration will frequently demonstrate a remov- 
cedurcs in the treatment of hemorrhage are prob- able neoplasm although from the duration of 
ably no more satisfactory than exacting medical symptoms, the x-ray findings, and the physical 
treatment We do believe that surgery may be examination the situation seemed hopeless In 
indicated in the case of hypersecretion associated others gastro-enterostomy may offer a more com- 
with hemorrhage and perhaps in certain patients fortable terminal existence 
with repeated, or one massive, hemorrhage from , . 

a posterior penetrating duodenal ulcer closure or perforation' (figs r-5) 

If there has been a previous surgical procedure, Prc-opcrotivc preparation Perforation requires 
the surgeon should study the records of this pre- immediate surgery. The operation is delayed only 
vious operation as well as the x-ray evidence if the patient has not recoi ered from the initial 
Jejunal ulcers or any other complication following shock of the perforation or in the late case v hen 
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the fluid balance must be established helore am 
type of procedure can be attempted Morphine 
should be used liberally to control pain after the 
diagnosis is established and constant gastric 
suction should be instituted and maintained 
throughout the anesthesia and the early days of 
the postoperative period (s) 

Anesthesia General anesthesia is desired he 
cause of the severe pain and in order to overcome 
the marked mu de spas m which results from the 
chemical irritation of the peritoneum Local anes- 
thesia mav be substituted as the anesthesia of 
choice in the poor risk patient or in the presence 
oi itspiratorv infection 

Position The table should be flat with the 
patient’s feet slightly lower than the head This 
position a sists in lowering the field below the 
costal margins and keeps gastric leakage awav 
(tom the subphtewc nrta 

Innsion Since the nujontv of perforations 
occur w the anterior superior surface ot the first 
portion of the duodenum they are easily exposed 
through a small high right rectus incision The 
margins of the wound are carefullv protected bv 
moist g3uze pads It the diagnosis is uncertain, 
the wound mav be filled with saline to verify the 
escape of aiT when the peritoneum is opened A 
culture of the peritoneal fluid is taken and as 
much exudate as possible is removed by sue 
tion Retractors are inserted to expose the field 
one retracting the liver upward This gives 
adequate exposure of the frequent sites of per 
f oration When the perforation has been present 
several hours the field will usual!) be found wa'led 
ofi by the agglutination of intestines and the 
omentum and care must be exercised m approach 
ing the perforation that unnecessary soiling of the 
field be av coded It is wise to expose onlv the seat 
of the disease and in so tar as possible to remain 
within the fixed field ' walled oft” bv nature s own 
process 

Defads oj protedure Ihe opening is closed by 
several silk or catgut mattress sutures (1 ig s) 
These are placed just bey ond the area of maxi 
mum induration and are tied very gently to pre 
vent laceration of the friable tissue fFig 2) 
Additional mattress sutures which include tissue 
bey ond the area of induration are placed to plicate 
flexible intestinal wall over the perforated area 
(5) This does not neeessarih occlude the pylorus 
as one might expect (Fig <0 The site ot peitora. 
tion may be further sealed oS with omentum as 
shown m Figure 5, preferably after its closure with 
sutures, as shown in Figure t If this method of 
re enforcement is to be employed, the greatest 
caution should be exercised to tie the mattress 


sutures very loosely over the omentum to pre 
\mt interference with its blood upplv We be 
liev e that the addition of a gastro-entetostwny to 
the simple plication of a perforated ulcer adds 
considerably to the mortality rate Moreover 
the necessity for this procedure has been largely 
overcome bv the use of constant gastnc suction 
during the postoperativ e period All exudate and 
fluid is removed by suction, and the wound is 
closed without drainage In perforations of over 
fi hours duration the institution of drainage mav 
be considered Because of (he danger of wound 
infection it is advisable to use retention utures 
m addition to the usual closure 
Postoperative care The patient is placed in 
Fowler’s position when conscious Constant gas 
trie suction is continued until there is reasonable 
assurance that the pylorus is no longer occluded 
bv edema The fluid balance is maintained by 
the intrav enous and subcutaneous route If the 
patient demands sips of water this should be 
allow ed from the beginning After 3 to 4 dwvs A* 
patient is started on a strict medical regime h 
should be remembered that a subphremc abscess 
may occur as a complication during the post 
operativ e period F mails these patients must be 
continued on strut medical management for aw 
indefinite period because simple closure of the 
perforation has not cured the patient of his ulcer 
or his tendency to reform another 

CASTRO TMEROSTOMV (FtGS 6-Zl) 

Pre operative preparation The specific prepara 
tion for this operation relates to emptying the 
stomach by gastnc lavage This vs u uatlv done 
the night preceding operation to make certain 
that all coarse particles of tood hav e been remov ed 
and that gastric tension has been relieved The 
lavage is repeated 1 to 2 hours before operation 
Anesthesia The operation it elf presents no 
special anesthetic contra indications and the 
choice of anesthesia will depend upon the general 
condition of the patient and the custom of the 
surgeon 

To rip on A flat table with the patient s feet at 
lea t a foot lower than the head will be found ad 
vantageous In patients with an unusually high 
stomach an even more upright position mav be 
of assistance Once the abdomen is opened and 
the position of the stomach is determined, the 
optimum position can be adjusted 
/net ji on and e\posure As a rule a midbne ep 1 
gastric incision is satisfactory If ore is certain 
that gastro-enterostomy alone is to be performed 
it may be wise to use a left paramedian incision 
opening the Je/t rectus sheath about 1 inch mesial 
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to the mi dime, which permits closure with two 
fascial layers As a rule the incision should ex 
tend up to the xiphoid if m the midline or to the 
costal margin ll a paramedian incision, and al 
most to the umbilicus inferiorfy 
Details of procedure With the abdomen opened, 
a self retaining retractor may be utilized though, 
since most of the structures im olved in this opera- 
tion are mobne it is quite unnecessary to use any 
great amount of traction for adequate exposure 
The stomach and duodenum are first visualized 
and then palpated to determine the type and 
extent of pathology present If gastro-enteros 
tom> is decided upon a point is selected at about 
the junction of the middle and lower thirds of the 
stomach opposite which in the posterior surface 
the opening in the stomach is best placed The 
omentum of the large bowel is then reflected up 
ward over the stomach, and the posterior aspect 
of the colonic mesentery is visualized (Fig 6) 
Pressure on the anterior wall of the stomach at the 
point previously selected presents a bulge in the 
mesentery of the colon at the point where the 
stomach should be drawn through the mesentery 
The mesentery is carefully incised at this point 
care bemf used to avoid the larger vessels In the 
mesentery of the colon and preferably to the left 
of the middle colic v essel and rather near the liga 
ment of Treitz The upper and lower borders of 
the stomach are then seized in Allis forceps (Fig 
7), the forceps on the greater curvature being 
swung toward the operator who should be on the 
right hand side of the patient, while the forceps 
on the lesser curvature is swung to a position op 
postte the first assistant The ligament of Treitz 
is then identified, and a fairly long loop of jejunum 
is brought into the wound As a rule the anas to 
motic opening of the lejunum should be 8 to 10 
inches from the ligament of Treitz The jejunum 
at this point is then held up with the fingers of 
the ojierator and his first assistant while the 
operator applies the enterostomy clamp (Fig 8j 
In our opinion damps with a spring are best used 
without rubber cov ers The covering with rubber 
renders them bulky and also makes them so slip- 
pery that one is apt to use more pressure espe 
cially at either end of the clamp than is necessary 
If the clamp ts of a fine spring steel it will hold its 
positton well without great pressure and far better 
" tthout rubber than with it and m our experience, 
we have never «een any deleterious results from 
using uncovered clamps The first assistant aids 
m adjusting the exact place for this damp by 
lifting the fragment of the jejunum between the 
two fingers with a smooth forceps The clamp is 
applied just distal to the mesenteric border \\ ith 


this applied a piece of gauze is laid next to the 
jejunum (Fig 9), then the stomach is seized in a 
similar clamp and the Allis forceps are removed 
from the stomach wall which they may lacerate 
The chimp on the stomach seizes a fragment of 
the gastric wall that runs obliquely down from 
lesser to greater curvature (see diagram) how 
the two enterostomy damps are brought side to 
side and held there by ligature material or rubber 
bands (Figs 9 and 10) The clamps are adjusted 
so that the distal end of the jejunal opening will 
be at the greater curvature of the stomach The 
large intestine is now returned wnhin the abdo- 
men above the stomach and the field of operation 
is brought outside the peritoneal cavity and 
entirely protected with gauze from possible con 
tamination Retraction of the edges of the ab 
dominal wound is discontinued while the anasto- 
mosis is being performed The serosal Jay er (Fig 
ro, Si) is now commenced the surgeon placing a 
mattress stitch which bolds the bowels together 
on the side toward the operator, using a simple 
Cushing stitch The free end of the suture Si is 
left long in order that it may be tied to the op 
posite end of the suture Si at the completion ol 
the anterior serosal layer The surgeon piths up 
alternate bites of jejunum and stomach taking 
care that the suture does not enter the lumen of 
the bow el, and carries this continuous suture lor a 
distance of a full 2 inches Here the suture is 
again tied, the remainder of the suture being left 
for closing the anterior serosal border after the 
stomach and jejunum have been opened and 
closed with the mucosal suture When this first 
serosal stitch has been completed, fresh moist 
toweling should be laid on both sides of the field 
and only those instruments should be left on this 
toweling which are to be used for opening the 
stomach and jejunum, for cleaning the lumens 
of these structures when they are opened and for 
closing the bowel with the mucosal stitch In so 
far as possible only the operator and hss fir«t 
assistant should indulge in these technical steps in 
order to avoid unnecessary soiling ol the field 
Figures it 12 and 13 illustrate the method of 
opening the viscera Small incisions m the s'om 
acb and jejunum are first made with a scalpel 
Through these the contents of the gut are wiped 
out with a small piece of gauze moist with sahne 
solution and the incisions are then made of ade 
quate length with a pair of scissoxs In waking 
these incisions the operator should be cartful that 
he cuts the wall of the bowel perpendicularly to 
its circumference (Fig 11) There is alwavs a 
tendency to slue into the mtestire obliquely 
thereby leaving an irregular and unequalized 
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mucosal layer for the next suture Imp With the 
stomach and intestine opened and cleaned, a new 
continuous suture is prepared (Se) Beginning 
on the side toward the operator he approximates 
the two fragments m the angle of the wound* 
placing his first stitch if possible, a little above the 
free angle so that the final knot after completing 
the closure mav be v lsualtzed as it is tied As the 
operator sews away from him, he uses a simple 
over and over suture (Fig 14) which pulls the 
mucosal cut edges together From time to time 
the suture mav be locked and it should be remem 
bered that this suture is also u 5 ed to control the 
blood supply It must be kept under a tension 
which approximates well and will pre\ ent hemor 
rhage from the approximated areas but not so 
tight that it will cut through later or completely 
shut off the blood supply and thus prevent heal 
mg This is a critical step and the amount of 
tension is best adjusted b> the surgeon holding the 
suture in his left hand as he sews with his right, 
hand The fir-t assistant exposes the point to be 
sutured and pulls through the needle When the 
operator reaches the further angle of the wound 
(Fig is) he had best resort to the Connell suture 
which allows him to invert the structures as he 
sews In Figure 15 for example, the needle has 
just entered the jejunal side It should next go 
out of the jejunal side a or 3 millimeters away 
from where it entered It will then cross over into 
the gastric side and then again leave the gastric 
side before it crosses to the jejunal side In 
Figures 16 and 17 one sees the final steps of the 
closure of the mucosal layer As one gradual!} 
approaches the knot S2 where this suture com 
menced the needle enters the lumen, and the 
suture is tied to the long end left after tying the 
first knot, thus closing the mucosal lav er andleav 
ing the knot on the inside The diraps cm then 
be released to see if there is any bleeding at any 
point If necessary because of a little oozing some 
where an extra suture ma) be taken to supple 
ment the original mucosal layt r Some prefer 10 
do the anastomosis without clamps and tie each 
individual bleeding point before approximating 
the mucosa When every thing seems satisfactory 
the special toweling laid out for the preceding 
stage of the operation is discarded with the instru 
ments which hav e been used glov ed hands w ashed 
off in an antiseptic solution and then the serosal 
suture which had been coiered is picked up on 
the side toward the first assistant and the stom 
ach and intestine approximated by an over and 
over Lembert suture, this suture being lied to the 
long end left at the commencement ot this suture 
(Fig 19) Figure 30 shows the placement of 


additional sutures at the angles of the stoma so 
that any strain at this point may avoid the actual 
suture layer and be exerted on the additional 
serosaf sutures where it can result in no harm 
Figure 2t shows the last step which consists in 
anchoring the stomach, adjacent to the anasto- 
mosis to the mesocolon m order to close this 
opening and thus present future herniation 
through it 

Postopcrati e care This will vary depending 
upon the pathologv m\ oh ed Water in sips may 
be gn en within 24 hours and the fluid intake in 
creased rapidlv thereafter The patient with ulcer 
is returned to medical supervision 

SUBTOTAL GASTRECTOMY (fIGS 2 3 — 3S) 

Prc operati-e preparation This will be largely 
directed by the findings from the analssis of the 
data listed m the second paragraph ol this article 
The nutrition of the patient and the amount of 
pylonc obstruction will dictate special prc opera 
tive preparation Gastric lavage should be done 
the night preceding and the morning of operation 
when there is any degree of pyloric obstruction 
The fluid balance must be established in the case 
of obstruction bv suitable intravenous therapv 
(1 e , 5 per rent isotonic sugar solution in normal 
saline) Once surgery has been definitely planned, 
we have encouraged the patient to substitute a 
high caloric diet for the rigid ulcer regime to pre 
pare for the postoperative period of limited caloric 
intake The increased incidence of pulmonary 
complications associated with upper abdominal 
surgery makes it imperative that elective gastre 
operations be earned out m the absence of re pin 
toiy infections Donors should be available for 
transfusion in case of pre operative hemorrhage, 
definite secondary anemia or when an extern ie 
ordeal is anticipated in the removal of gastric 
neoplasm , 

Anesthesia This depends upon the patients 
condition Local anesthesia (novocain i per cent/ 
is very satisfactory and in feeble and cachectic 
patients may be the anesthetic of choice 

Position This is determined by the size of tre 
stomach and its relation to the a rlenor ab- 
dominat wall As a rule the table should be fiat 
and the patient s feet it least one loot lower than 
the head but if the stomach is high a mo e erect 
position of the table is indicated 
Incision and exfiostire A midhne incision from 
xiphoid to umbilicus is satisfactory Some sur 
geons prefer the paramedian incision which enters 
the rectos sheath just lateral!! to the midhne 
Such a paramedian incision may be to the right or 
left of the midhne but is preferable to the ngm 
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Tigs 22 to 20 Subtotal gastrectomy 
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since the most difficult part of the procedure is 
the proper mobilisation of the duodenal stump 
All of these incisions will give adequate exposure 
without great traction A sell retaining retractor 
may be utilized but if not a broad bladed, fairly 
deep retractor placed against the h\er and reach 
ing down to the gastrohepatic ligament is a chief 
aid in adequate exposure 
Details of procedure Figure 2a depicts the 
arterial blood supply, and the surgeon should focus 
his attention on the pancreaticoduodenalis branch 
of the gastroduodenahs artery since this is the 
\essel which, in adherent tumor or ulcer is more 
frequently the source of the large gastric henor 
rhage, and the vessel most likely to be injured 
without proper exposure dunng the surgical pro- 
cedure Figure 23 locates the major lymphatic 
gland group Immediately upon exposure, if the 
operation is undertaken for tumor, the extent of 
glandular involvement should be hoted, as well 
as possible metastases to the liver and pelvis, 
since upon the extent ol the disease mav depend 
the decision of the surgeon as to whether gastrec 
tomy is desirable or not II there be widespread 
glandular involvement and impending pvloric ob- 
struction the surgeon is wise who refrains from 
the ordeal of gastrectomy and carries out the 
simple procedure of gastro enterostomy Figures 
24, as and 26 depict the freeing of the pylorus 
and the upper portion of the duodenum from its 
attachments This is the most difficult step in 
the operation and one cannot state beforehand 
whether the attack should be begun at the upper 
or lower borders of the duodenum As a rule the 
surgeon can break through the gastrohepatic liga 
ment at the pjlorus and work down until he 
reaches the area of the common duct and its 
associated major vessel* A similar clearing of the 
lower border of the duodenum from the pvlorus 
distilly is then carried out, the surgeon preferably 
keeping close to the duodenum and avoiding in 
jury to the pancreas Particular care must be 
given to the pancreaticoduodenalis artery rhis 
clearing of the lower border of the duodenum will 
«oon permit the surgeon to pass beneath the duo- 
denum and connect his free fields on both upper 
and lower borders so that the duodenum mav be 
lifted awav from the pancreas thus greatly facih 
rating further dissection Having freed the py 
lows and upper 2 centimeters of the duodenum 
or even further down the duodenum 11 it is in 
vohed in the lesion a piece of gauze wet in salt 
solution is passed beneath the structures iFig *7) 
and a pair of Payr clamps are placed just below 
the pylorus and the lesion (Fig 3 } and the duo- 
denum is cut across {Fig zg) If there be no free 


hydrochloric acid in the stomach contents it is 
preferable to do this with a cautery, although a 
scalpel mav be used in the presence of free hydro- 
chloric acid in the stomach since the gastric secre 
tion under this condition is invariably sterile 
Figure 30 illustrates the further expowre of the 
posterior surface of the duodenum It is wi^e to 
have at least 1 centimeter of the duodenum distal 
to the clamp freed from the pancreas in order 
that the subsequent sutures may be placed under 
full v lsion While cleaning off the posterior sur 
face of the duodenum the clamp on the gastnc 
end is kept covered by a gauze wrung out in 
normal salt solution Having freed the daoden am, 
the clamp holding it is covered with a similar 
moi*t saline sponge All bleeding points are tied 
and a further liberation of the stomach is earned 
out (Figs 31 32 and 33) Either the greater or 
lesser curvature is dissected first, according to 
which seems most convenient The most impor 
tant factor here is to be sure that ail of the glands 
which are visible on both greater and lesser cur 
v ature be left attached to the fragment of stomach 
to be reraov ed In Figure 33 is depicted the step 
of carefully freeing tne lesser curvature of the 
attached fat and its mesentery at th<- point where 
the stomach is to be cut across The operator will 
note that the ve scl which runs in the lesser cut 
vature mesenterv div ides sending paired branches 
to either side of the curvature at which point 
these vessels enter the gastnc wall These branches 
should be damped and tied at the gastric wall 
and not left with a large amount of fat attached to 
them since adequate exposure at the curva'u es 
is essential to a safe anastomosis Figure 34 
represents the rare occurrence w here it st eras wise 
to aspirate either through a trochar or by a 
catheter any unusual amount of gastnc contents 
Figure 3s represents the placement of pa ed 
P ivr clamps w ell ahov e the lesion and w here 
and greater curvatures have been carelully 
cleaned We have deliberately exaggerated the 
distance of such freed areas at the curvatures in 
Figure 35 to emphasize the importance of this 
step , „ 

By this stage of the operation the surgeon win 
have decided what type of repair to P*-” 0 
after the resection has been comp’eted and the 
subsequent illustrations describe the Billroth J 
the Billroth II and the Poly a methods of repair 

BILLROTH I SEP VI R (FIGS 36 4j) 

The schematic drawing il'uitrales the desired 
result in this procedure which is the reapproxima 
Oon of duodenum and the remaining stomach w 
chief consideration in the reapproxiration is that 
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the duodenum be applied primarily to the lesser 
curvature border of the stomach which contams 
the “ magenstrasse ’ The major hne of force 
propelling the gastric contents onward proceeds 
along the lesser curvature and if an attempt is 
made to clo*e thi- and mange the duodenal open 
ing elsewhere great pressure will be exerted where 
the “magenstrasse" is closed which may result in 
a breaking down of the suture line 
The decision to utilize the Billroth I type of 
repair depends upon the mobility of the upper and 
lower segments and whether thev can be brought 
together without undue tension F igure 36a de 
picts the first serosal stitch at the upper border 
of the two fragments of stomach and duodenum, 
and Figure 36b the subsequent pi tcing of inter 
rupted mattress sutures Each suture m the 
stomach takes a little larger bite and is spaced a 
little bit farther from its neighboring sutures as 
compared with the corresponding suture in the 
duodenum Thus the small duodenal fragment 
can be fitted to the larger gastric fragment When 
these sutures are in place (Fig 37), enterostomv 
clamps as seen in Figure 38 are placed on both 
duodenum and stomach in order to prevent the 
escape of gastric and duodenal contents during 
the suture of the mucosal layer The heavy Pay r 
clamps are removed from the operative held 
where their weight tends to cause undue trac 
tion as the knots are being tied I requ« ntlv, it 
is impossible to place an enterostomy damp on 
the duodenum distal to the serosal suture layer 
m which case closure is carried out without a 
clamp and the duodenal contents are controlled 
bv the use of small moist gauze sponges With the 
light enterostomy clamps in position the posterior 
serosal layer is ned All except the upper and 
lower sutures are cut and the fragments of 
cru-bed stomach and duodenum which lay in the 
Pay? clamp are removed with scissors (Fig 38) 
Figures 39 and 40 demonstrate the posterior 
mucosal continuous silk suture traction un the 
upper and lower serosal sutures assists m the 
placement of this suture In placing this row 
either a curved or a straight needle may be used 
preferably the latter unless the duodenum is un 
usuallv fixed and cannot be delivered into the 
wound When the upper angle has been reached 
the suture as seen m Figures 40 and 41 is changed 
to the Connell stitch going in and out of each nde 
before crossing over to the opposite side The 
final clooiire of the mucosal layer is seen in 
Figures 42 and 43 , the final stitch enters the bowel 
and is usually tied to the original knot on the in 
side Such mucosal utures wherever placed in 
the alimentary tract always slough away and dis- 


appear, and there has never been proof of the con 
tention of some that non absorbable sutures in 
crease the likelihood of ulceration occurring at the 
suture line Figure 44 shows the placement of an 
anterior row of serosal mattress sutures which 
when ned, complete the anastomosis This row 
should not be placed until after the removal of the 
enterostomy clamps in order that one may lest 
the completeness of the mucosal closure before 
placing the serosal sutures In Figure 45 is shown 
the approximation of the rents in the mesenteries 
b\ additional sutures Figures 46 and 4} demon 
strale how, when the duodenal opening is small 
the gastric opening may be fitted to it One may 
close first tne excess of stomach by a running 
mucosal suture, then continue this around the 
anastomosis between stomach and duodenum 
finally cov enng o\ er this muco-al suture with the 
usual interrupted mattress sutures Another 
common procedure is to enlarge the duodenal 
opening by a short, horizontal incision dotted in 
as ‘ lme of incision' in Figure 39 When the 
upper and lower limits of the duodenum are pu«eJ 
apart this plastic incision adds double us length 
to the opening (4) 


BILLROTH It REPAIR (fIGS 48-35! 

The general atonement of the viscera alter this 
operation has been completed vs shown in the m 
set (Figs 48-5 5) Figures 48 and 49 demonstra'e 
the placement of an over and over suture to close 
the duodenum Note that if an ordinary hemosUt 
is placed on top of the Payr clamp, it leaves the 
suture loose enough so that the Pay r clamp as see” 
in Figure 49, can be withdrawn be f ore tightening 
this suture When this suture has been tightened 
as seen in Figure 50 the stump of the duodenum 
is further mvaginated and covered in, as seen in 
Figure 51 by a layer of mattre's sutures ire 
treatment of the end of the stomach may be one 
of the two methods shown in Figures 52 and 53 
To the left (Fig 5 a} is shown the placement of a 
running suture dose to the Fayr clamp, after 
which the crushed edge of the stomach which had 
lam within the Pavr clamp is removed with scis 
sors (Fig 5 b) To the right is seen closure ot 
the open end of the stomach, which consists 
merely of the ov e- and over Lembert suture after 
removal of the Fayr clamp but wifh the entrtos 
tomy clamp in place (Fig 53) The von ie 
sewing clamp may be used as a substitute for tne 
above methods After the primary suture has 
been placed, one may dose the serosa, as ««» 
in Figure 54 choosing between a continuous Cusn 
mg suture seen to the left ot interrupted mattress 
-utures as seen to the right W ilh the ends 
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both stomach and duodenum closed, simple 
gastto-euterostomy is earned out as atread> 
described in Figures 6 to 21 placing the stoma at 
the lower border ot the stomach at least iK inches 
above the now closed 0rj41n.1l gastric opening 

PUEYA REPAn? («OS 56-65) 

The inset in the lower right hand corner ot 
plate containing Figures 56-65 is a schematic 
drawing of the position ot the viscera after this 
operation is completed (Fig 65) The operation 
v as originally undertaken to save the time con 
sumed in the Billroth II procedure in which the 
open gastric end must be closed and then a new 
gastric opening made tor the gastro enterostom> 
In principle it consists of sulunng the jejunum on 
the open end of the stomach This type of repair 
or some modification is the safest and most 
useful method if extensive rejections have been 
previously performed The jejunum, according 
to the extent and position of the disease, may be 
retrocohc or anterocohe The anterocohe proce 
dure ia unsatisfactory when it is impossible to 
secure a sufficiently long loop of jejunum to bring 
in front of the colon without having the weight of 
this bowel press upon the small gut and cause ob- 
struction Figure <;6 shows the beginning of the 
anastomosis between jejunum and stomach The 
duodenum has been closed and a long loop of 
jejunum has been brought through a rent in the 
mesentery of the colon jo the left of the middle 
colic aTtery and near the ligament of Treitz The 
jejunal loop is then seized in an enterostomy 
clamp and this is approximated to the posterior 
surface of the stomach where a serosal suture line 
is placed (Fig 57) This suture may be a con 
tinuous suture or comprised of interrupted mat 
tress suture? This is earned out with intestine 
held in an enterostomy clamp while the stomach 
is still held m the Payr clamp The Payr clamp is 
then removed after an enterostomy clamp has 
been placed across the stomach at least 2 centi 
meters proximal to the Pavr clamp following 
\ hich the crushed border of the stomach is re 
moved with scissors An opening is then made 
into the jejunum approximating in size the open 
mg into the stomach (Fig 58) When a verv high 
resection is done the stomach may be used as a 
retractor as shown in Figure 59 If th s step is 
used, an enterostomy clamp is applied at the -ite 
selected for resection to aid in fixing the stomach 


wall, while the jejunum is anchored bv interrupted 
mattress, or a continuous serosal, suture When 
the po tenor serosal suture line is completed lie 
excess of stomach is removed (Fig 60) \Vithboth 
fragments of the bon el open the openings are 
then approximated by continuous mucosal suture 
(Fig 61} earned out after exactly the same tech 
mque as utilized for gastro enterostomv turning 
the comer with a Conned suture (Fig 61a) and 
tying the final knot on the inside Interostomy 
clamps are then released to inspect for leakage 
and bleeding and the anterior serosal layer is 
completed (Fie 62! This is quite as satisfactonb 
performed with continuous as with interrupted 
sutures Finally at the upper and lower angles of 
the new stoma additional sutures are placed so 
that any strain placed upon the stoma is met by 
these additional serosal sutures and not upon con 
tinuaf sutures of the anastomosis (Fig 6j) The 
final steps of this procedure are visualized in 
Figure 64, where the new Stoma is seen in the tent 
in the mesentery of the colon to which it is su 
tured as m the operation of gastro enterostomy 
Postoperative care The patient, when ccr 
scious is placed in Fowler s position The fluid 
balance is maintained by the intravenous or si b 
cutaneous administration of 5 per cent glutcst 
solution— approximately 3000 cubic centimeters 
a day Pulmonary complications ate anticipated 
and guarded against as far as possible by frequent 
change in portion, hyperventilation etc water 
in sips is allowed 24 hours after operation Bw« e 
is a tendency to vomiting, constant gistncsuciiOD 
is instituted The diet is slowly increased but it is 
advisable to continue a rather strict ulcer 
regime for at least several months 
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ANKYLOSIS OF THE TEMPOROMANDIBULAR JOINT 


V. H KAZANJIAN, DMD, M.D 

I T IS the purpose of this article to present a 
clinical study of 33 cases of chrome anky- 
losis of the jaw All of the patients were 
. operated upon by me over a penod of 15 
years, and the material has been available through 
the files of the Massachusetts General Hospital, 
the Massachusetts Eye and Ear Infirmary, and 
through private case records I feel that there are 
certain advantages in having seen and followed 
these cases personally over a penod of years, and 
since no real unanimity of thought or standardi- 
zation of methods has come about as yet in this 
field, it is important to continue the presentation 
of fairly detailed studies No radical departures 
have been made from the usual operative methods, 
but I hope that there is a gain in simplicity 

DEFINITION 

Chronic ankyloses of the jaw are sufficiently 
complex to require at least a simple plan of classi- 
fication They may be divided into two groups- 
first, those in which the ankylosing factors lie in 
the joint proper, these being called intra-articular 
or “true” ankyloses, and second, those in which 
the pathology lies outside the joint proper, the 
“false” ankyloses The intra-articular ankyloses 
are much more common (28 cases in this series), 
and they are defined in degree as complete or 
partial in type Complete ankylosis is taken to 
mean in this article less than 5 millimeters of 
opening power Generally this means bony anky- 
losis Similarly in any individual case, it is im- 
portant to know whether the ankylosis is uni- 
lateral or bilateral The cxlra-arhcular cases of 
ankylosis are similarly classified Generally, 
these are partial, fibrous, and unilateral in type 
They are less common (5 cases in this series) 

ETIOLOGY 

The predisposing cause of chronic intra- 
articular ankylosis of the temporomandibular 
joint is either disease or trauma The etiological 
infection may have occurred in the joint itself, in 
a suppurative process in the neighborhood of the 
joint, in the mandible, in the middle ear, or in the 
mouth The predisposing injuring agent is usually 
some sort of external violence transmitted to the 
temporomandibular joint or joints through the 
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mandible Fracture of the neck of the condyle 
may cause ankylosis Frequently, because of the 
slow evolution of ankylosis, the direct connection 
between cause and effect is unknown to the pa- 
tient, his family, or his physician So called con- 
genital ankylosis is at present considered as 
evolving from a birth injury, and thus to be 
traumatic in origin A recently reported case bj' 
Burket does not alter this conception The end- 
result of disease or injury may lead to the forma- 
tion of scars and destruction of the joint. 

As it is generally recognized, injury is the most 
important single cause of ankylosis A history of 
injuries, such as blows to the jaw, coasting acci- 
dents, falls, automobile accidents, and jaw frac- 
tures, was obtained in 8 of the 28 cases of mtra- 
articular ankylosis 

Table I enumerates the etiological factors in 
the remaining 20 patients 

These “unknown” cases followed mumps, 
poliomyelitis, “convulsions,” burns of the face, 
and “not stated ” 

Half of these intra-articular ankylosis cases 
had their onset in the first 10 years of life The 
second decade gave rise to 4 cases and the ages 
above these groups gave rise to 6 Tables II and 
III will show by their disparity the unusual 
length of time xvhich elapses between the onset of 
the condition and its final disposition. 

The etiological factor or factors were well 
defined in the author’s 5 cases of extra-articular 
ankyloses Postirradiation injury and scarring 
following the treatment of intra-oral carcinoma 
accounted for 2 cases, injuries involving the 
coronoid process caused 2 cases, and post- 
diphtheroid intra-oral scars caused 1 Involve- 
ment by scar tissue of muscles or soft tissues 
anywhere between the joint and symphysis of 
the mandible may limit the jaw mov cments The 
few cases in this series are fair examples of the 
varied pathological processes and injuries which 
may bring about this type of ankylosis De- 
pressed fractures of the zygomatic process if not 
reduced will create limitation of jaw motion. 

PYTHOLOGY 

The pathological changes found in intra- 
articular ankylosis at the time of operation v ary 
greatlv in extent. The duration of the anhvlosis. 
the etiology, and roentgen studies are of some 
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help in forming a pre operative estimate of the 
pathology, but in general one must wait for the 
surgical exposure of the joint hefore an accurate 
picture is had It ts important to know that m 
these cases, even with complete ankylosis for 
many years, the unaffected opposite joint re- 
mains perfectlv normal Bilateral cases of anky 
losis are rather infrequent (4 in this senes) and 
usually follow rheumatoid arthritis, or injury in 
which the traumatic force is tran mitted to both 
joints b\ the mandible further statistics show 
in this group that there were 11 cases of partial 
ankylosis and 17 cases of complete bony anky 
loais 

The pathological findings in intra articular 
ankylosis present usually progres ive degrees of 
joint destruction (<;, 6, 7) The earliest changes 
are in the cartilaginous and capsular structures 
The meniscus is often completely destroyed quite 
earlv, the joint space is narroy\ed by this and by 
changes in the articular cartilaginous surfaces 
The »oint capsule shrinks and adheres to the 
adiacent structures Fibrous bands develop and 
thicken sometimes to the point of obliterating 
most of the joint space These fibrous bands and 
the scarred joint surfaces may become calcified 
The condyle seems to baye a special tendency 
to develop proliferative bony changes until it 
becomes thick and massive This is especiallv 
marked in the young because the condyle does 
hot acquire its normal length, and the relative 
shortening often makes the coronoid process 
appear longer than the condy le The mandibular 
fossa flattens out and becomes shallow True 
osteomas and exo loses are possible Finally the 
whole joint area may lose its normal landmarl s 
id a mass of bony union 

In the author s experience, true osteomas ex 
tending either from the posterior surface of the 
head of the condyle or the coronoid process are 
especially noticeable in cases of partial ankylosis 
The overgrowth of bone is primarily responsible 
for the limitation of motion Therefore it is not 
surprising that mechanical means of dilating the 
jaw are unsuccessful 

DEFORMITY 

Intra articular ankylosis occumng in the young 
(before the age of is) and present for an appreci 
able length of time causes great deformity When 
the ankylosis is complete the hvpoplasia of the 
mandible is most distinct In bilateral ankvlosis 
generally there is 3 symmetrical lack of growth 
but in unilateral cases marked asymmetry is 
present with the chin deviating to the affected 
side because of the lesser growth of the mandible 


on that side There are two explanations offered 
for this h> poplasia The hrst is that the ankylosed 
joint directly affects an important growth center 
in thp condyle and thus interferes with normal 
growth The second is that lack of proper function 
leads to the hypoplasia Probably both of these 
factors phy a part The dental literature m the 
past has stressed the effects on mandibular growth 
of misplaced and unused teeth in the young and 
this mav be a third factor (4) There is consider 
able evidence that interference with normal 
growth centers is the most important factor, 
since destructive and bony changes in the man 
dible near the angle nr involving the ascending 
ramus from any cause commonly result in hypo- 
plasia at the mandible on the affected sme In 
osteomy elites and similar conditions with no joint 
disease and slight loss of function such is often 
the occurreni e Moreover m bony ankylosis the 
unaffected side grow s almost to normal size it 
spite the fact that it has been largely deprived of 
its function 

In young patients secondary pathological 
changes are of great importance, especially so far 
as function and facial contour are concerned In 
the long standing cases of early ankvlosis the face 
is flattened on the unaffected side and full on the 
affected side The chin is deviated and retracted 
to the affected side The deformity vanes directly 
with the age of onset and with the degree of an ky 
losis It vanes directly with thi-'d'OTafiori' up to 
the age of 15 years The teeth may be m poor 
occlusion and u ually the poorest occlusion is 00 
the unaffected side Here the normal bite axis 
changes in the mandible by a certain amount of 
linguaf displacement of the teeth Poor rroM 
hygiene and lack of proper dental care lead to 
much canes and decay in the teeth of these 
patients In complete ankylosis there is often a 
very great degree of decav on the occlusal sur 
faces of the teeth Constitutionally the paUen's 
are usually below par Many shon dchrir signs 
of malnutrition but a few show no effects in their 
general nutmion and constitutional development 
(Case 7) , 

In extra articular ankylosis the pathological 
process vanes with each case j Scarring of so t 
tissues or the deeper muscles underlies the anfcy 
losts The intra oral and mtra alveolar ntuco« 
may be involved by dense scars fibrosed and 
shrunken areas in the muscles of mastication ir> 
one small area may ptev ent jaw function Often 
the exact site of the scar tissue cannot be deter 
mined by inspection and isdi>covcred at the tine 
of operation Hypoplasia of the mandibl* in 
extra articular ankvlosis is very rare 
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TABLE I — ETIOLOGICAL FACTORS 

Abscess of the mandible 
Sepsis of the joint 
Chronic rheumatic arthritis 
Zygomatic abscess 
Temporal abscess 
Throat infection 
“Unknown” 

SYMPTOMS AND DIFFERENTIAL DIAGNOSIS 

These patients suffer but slight difficulty with 
their speech The limitation in jaw function, the 
poor mouth hygiene, and the deformity are the 
main factors of disability It is surprising that 
very few give a history of pharyngeal infection or 
tonsillitis, which would be quite senous m these 
patients 

A few points in differentiating between the 
various types of ankylosis are important , one point 
at least has escaped description in the literature, so 
far as I have ascertained In my experience, ob- 
servation of the patient when he is asked to thrust 
forward the jaw is of great value and usually 
enables one to differentiate between mtra-artic- 
ular and extra-articular ankylosis With the extra- 
articular lesion the joints themselves are normal 
and the jaw glides forward equally on both sides 
and with no deviation to the left or right With 
an intra-articular ankylosis there fs no forward 
motion on the affected side and this results in a 
slight deviation of the chin to the affected side 
In bilateral ankylosis (intra-articular), no for- 
ward thrust is possible This valuable sign can 
generally be elicited Slight opening and lateral 
movement are always possible because of the 
elasticity of the mandible itself, even with com- 
plete bony ankylosis 

Roentgen studies of both joints must be made, 
of course, and are of great aid Usually the ar- 
ticular lesion can be made out distinctly Bony 
changes and overgrowths are visualised and this 
information may be of aid in the surgical treat- 
ment In the early cases of intra-articular anky- 
losis the shortening of the ramus on the affected 
side is notable Blair has described the presence 
of a deepened pre-angular notch on the affected 
side in these cases 

To recapitulate, the examination of the patient 
should bring out several important points In 
the usual case of intra-articular ankylosis ( the 
chin is already deviated to the affected side If 
there is onh partial ankylosis, it will be noted 
that still farther deviation of the chin to the 
affected side occurs on opening the mouth At 
any rate the same sign ma> be elicited bv asking 
the patient to thrust forward the jaw*. These 


Cases 

6 

2 
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2 

1 
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TABLE II AGE AT ONSET OF ANKYLOSIS 



Years 1 

Cases 

A 

From i-io 

17 

B 

From 11-20 

4 

C 

From 21-52 

5 

D 

Unknown 

2 



Total 28 

TABLE III 

AGE AT TIME OF OPERATION 


Years 

Cases 

A 

From 1-10 j 

4 

B 

From 11-20 

IS 

C 

From 21-52 

9 



Total 28 


actions determine the side affected When _ no 
f orward thrust is possible the ankvlosis may h e 
co nsidered bilateral. , 

With extra-articular ankylosis there is no inter- 
ference with joint function so far as its sliding 
forward is concerned and the patient readily can 
thrust the jaw forward 

The history and careful inspection are of espe- 
cial value in extra-articular ankylosis for deter- 
mining on which side the lesion lies At times the 
patient volunteers that the right or the left side 
“catches” and thus affords an additional clue 
(Case 1 ) In extra-articular ankylosis it often 
may be impossible to go any further than to 
determine the side affected and to leave until the 
time of operation the discover}' of the specifically 
involved area of ankylosing scars 

TREATMENT 

A Mechanical dances Mechanical devices are 
t useful in a very few cases. These are, first, in mild 
partial ankxlosis cases due to cicatncial bands 
outside the joint proper, and second, in, some ear ly 
rheumatoid arthritic cases After extensive plastic 
operations about the face, mechanical devices are 
useful to hasten the development of j’atv function 
Similarly these deuces and exercisers are used 
after injuries and surgery involving the soft 
tissues of the mouth But lit chronic inlra-articu- 
tar aukylosts they have no place In my hands they 
have pro\ ed a complete failure, and this seems to 
be the consensus with others at this time (6) The 
most useful type of mechanical de\ ice is one which 
gnes continuous expansive pressure For this 
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help m forming a pre operative estimate of the 
pathology, but in general one must wait for the 
surgical exposure of the joint before an accurate 
picture is had It is important to know that in 
these cases, even with complete ankvlosis for 
man} vears, the unaffected opposite joint re- 
mains perfectly normal Bilateral cases of ank> 
losis are nther infrequent (4 in this senes) and 
usual!} follow rheumatoid arthritis, or injur) ut 
which the traumatic force is transmitted to both 
joints b> the mandible f utther statistics show 
in this group that there were u cases of partial 
ank) losis and 17 cases of complete bon> ank) 
losis 

The pathological findings in intra articular 
ank) losis present usually progressive degrees of 
joint destruction (567) The earliest changes 
are in the cartilaginous and capsular structures 
The meniscus is often completed destroyed quite 
early the joint space is narrowed bv this and b> 
changes in the articular cartilaginous surfaces 
The joint capsule shrinks and adheres to the 
adjacent structures Fibrous bands develop and 
thicken sometimes to the point of obliterating 
most of the joint spice These fibrous bands and 
the scarred joint surfaces may become calefied 
The condvle seems to have a special tendency 
to develop proliferative bony changes until u 
becomes thick and massive This is e jvemllv 
marked in the >oung because the condyle does 
not acquire its normal length and the relative 
shortening often makes the coronoid process 
appear longer than the condvle The mandibular 
fossa flattens out and becomes shallow True 
osteom is and exostoses are possible Finally the 
whole joint area mav lose its normal landmarks 
in a mass of bonv union 

In the author s experience true osteomas ex 
tending either from the posterior surface of the 
head of the condvle or the coronoid process are 
especially noticeable in cases of partial ank) losis 
The overgrowth of bone is pnmanly responsible 
for the limitation of motion Therefore it is not 
surprising that mechanical means of dilating the 
jaw are unsuccessful 

DEFORMITY 

Intra articular ank> losis occurring in the > oung 
(before the age of 1 5) and present for an appreci 
able length of time causes great deformity When 
the ank) losis is complete the hvpoplisia of the 
man&Me is most distinct In bilateral ankylosis 
general!) there is a symmetrical bek of growth 
but in unilateral cases marked asvmmetry is 
present with the chm deviating to the affected 
side because of the lesser growth of the mandible 


on that side There are two explanations offered 
for this h) poplasia The first is that the ankvlosed 
joint directly affects an important growth center 
m the cond>lc and thus interferes with normal 
grow th The second is that lack of proper function 
leads to the hvpoplasia Probabl) both of these 
factors play 1 part The dental literature in the 
past has stressed the effects on mandibular growth 
of misplaced and unused teetfi in the joung and 
this may be a third factor (4) There is consider 
able evidence that interference with norma! 
growth centers is the most important factor 
since destructiv e and bony changes in the man 
dible near the angle or involving the ascending 
ramus from an) cause common!! result in hypo- 
plasia of the mandihle on the affected side In 
osteom) clilis and similar conditions with no joint 
disease and slight loss of function such is often 
the occurrence Moreover in bon> ank) losis the 
unaffected side grows almost to normal sue de- 
spite the fact that it has been large!) deprived of 
its function 

In >oung patients secondary pathological 
changes are of great importance especially so far 
as function and facial contour are concerned In 
the long standing cases of earl) ankvlosis the face 
is flattened on the unaffected side and full on the 
affected side The chin is deviated and retracted 
to the affected side The deformity varies direct!) 
with the age of onset and with the d egree of an k) 
losis It vanes directl) with theTWfalioifup to 
the age of 15 )ears The teeth may be in poor 
occluoion and usual!) the poorest occlusion is on 
the unaffected side Here the norma! bite axis 
changes in the mandible b> a certain amount of 
lingual displacement of the teeth Poor mouth 
h)giene and lack of proper dental care lead to 
much canes and deca) in the teeth of these 
patients In complete ank> losis there is often a 
very great degree ol decay on the occlusal tvf 
faces of the teeth Constitutional!! the patien s 
are usually below par Man) show definite signs 
of malnutrition but a few show no effects in the 
general nutrition and constitutional development 
(Case 7) , 

In extra articular ank) losis the pathological 
process varies with each case, Scamng of solt 
tissues or the deeper muscles underlies the ank) 
losis The intra oral and intra alveolar mucosa 
may be m\ oh ed by dense scars Fibrosed ana 
shrunken areas in the muscle^ ol mastication »n 
one small area may prevent jaw function Often 
the exact site of the scar tissue cannot be deter 
mined by inspection and is discovered at the time 
of operation Hypoplasia of the mandible in 
extra articular ankylosis is very rare 
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vital materials were interposed between the 
freshly created bony surfaces at the time of opera- 
tion, but today only living transplants or pedicled 
flaps enjoy any consideration The necessity for 
the use of some material to cover fresh bone ends 
in arthroplastic surgery is generally recognized as 
an important principle, and I feel that the man- 
dibular arthroplasties should form no exception 
Whatever the approach to the joint, a further 
important point lies in creating the bony gap 
high up in the ramus and with this in mind, sec- 
tioning through the neck of the condyle or com- 
pletely across the ramus at this level will result 
in optimal functional results 

The only important approach to the joint used 
in this series aside from the usual i ertical incision 
to be desenbed has been an external incision beloiv 
the border of the mandible at the angle This 
external incision is not new and has been empha- 
sized recently by Risdon Its main advantage to 
my mind lies m the fact that it affords an excellent 
avenue for explorations of the ascending ramus 
and thus it is of great value for the purpose of 
exploration of the masseteric and pterygoid re- 
gions for scar tissue (Cases 1,4) 

As it is generally well recognized an adequate 
operation on the temporomandibular joint for 
arthroplasty must be made as safe as possible in 
several respects First, must be borne in mind the 
danger to the facial nerve of operative procedures 
in this field Second, the proximity of the in- 
ternal maxillary artery to the neck of the con- 



Fig 2 Photograph showing the incision line for arthro- 
plasty 

dyle is an important surgical fact “[Finally the 
rich venous supply makes operative and post- 
operative hemorrhage a constant danger, and the 
surgeon must be prepared to deal with it. 

The incision used by the author lies directly in 
front of the ear (Fig 2) but generally it is not 
carried downward to a point over the level of 
exit of the mam trunk of the facial nerve Also 
the primary incision is made only through the 
skin, and only by gross carelessness could it pene- 
trate to the depth at which the trunk or the main 
divisions of the nerve lie The branches of the 
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fig 1 Mechanical exerciser for the jan- which workaby 
tte constart pull of ela tic bards The apparatus is at 
tached oter several lower front teeth by metal caps. It 1$ 
used oily in a landed number of pecial esses of extra 
articular ankylosis 

reason the author often pros ides fairly stiff rub 
ber tubing which is just too tight to fit nell be 
tween the teeth to be used several hour* daily 
This wedging should not be enough to cause any 
sense of fatigue to the jaw Larger tubes are „ib- 
stituted later The author has tried several forms 
of more complicated apparatus and manj have 
been described which are effective exercisers or 
dilators One such apparatus (Fig if which I 
use works by the constant pull of elastic bands 
These force down the lower half of the apparatus 
which is attached over several lower front teeth 
by German e ilver caps This sort of device or a 
similar variation can be safely used in a certain 
number of special cases of extra articular anhy 
losis 

Forcible opening of the anhviosed jaw under 
anesthesia is to be condemned unless there is some 
surgical emergency Such procedures alwavs 
traumatize and perhaps hasten the formation of 
complete bony anky losis 

The author in 1 case of partial intra articular 
anky losis opened the jaw under general anes 
ihesia and left it open with an inserted gag Later 
mechanical d- vices and exercisers were used 
faithfully for 6 months and in spite of this him 
tation rapidly increased Two vears later com 
plete bom ankylosis developed which was re 
Lev ed by arthroplasty In sex era! other cases in 
thia senes a hwlorv of such forcible dilatation was 


obtained and in no case had the procedure been 
helpful 

•6 Surgical considerations Before entering 
upon the actual description of the operative 
technique, I would present a fe* observations 
concerning the selection of cases and a considers 
tion of procedure I believe that only a short 
period of observation is necessary to determine 
the presence of true intra articular ankylosis As 
has been pointed out in these C3ses the use of 
exercisers and manipulations is futile Second 
there seems to be no \ alid reason to <Hay «urgial 
intervention because of the vouth of the patient 
The youngest patient in this series was 3 vears of 
age Early surgery mav prevent defornutv and 
alleviate more formidable procedures in the 
future 

In cases in which bilateral ankv losis is present 
there is no necessity for a double simultaneous 
operation an both joints In 4 such cases one 
joint was operated on at one occasion and the 
second joint at a fater date Two of these patierts 
had chronic rheumatoid arthritis and in 1 o f 
them for reasons bevond our control the second 
operation v as performed almost 2 vears later The 
lack of immediate use of the newly created joint 
thus does not seem to affect the results (Case 6) 
It will be noted later that it has not been mv 
custom to use mouth gags or dilators after op*'* 
tion or to rush the joint into immediate use aoi 
I do not hesitate to delav non use of ihe fresh 
arthroplasty by postponing the <econd operation 
to a Jater date in bilateral cases It is interesting 
that 2 bilateral cases were the result of chronic 
rheumatoid arthritis with multiple joint involve 
merit Domnce ct a! have warned against sur 
gery m such cases but in the 3 cases in this senes 
caused by chronic rheumatoid arthritis the func 
tiona) results were excellent and were doubly im- 
portant in their results bv improving the nutnt on 
of the patients 

When a secondary deformity i» present, no 
effort is made at correcting it at the same time 
that the arthroplasty is performed I do not feel 
that mandibular retrusions of this type should 
be corrected by surgical procedures thro Jgn the 
aseendirg Tamus No exception is made in these 
cases for this reason and for the reason that 
simultaneous correction of the retrusion would 
usually require a more extensive surgical section 
mg often on both sides This procedure can 
done at a liter date more S3fel> and adequately 
(Cases 7, 8, 10) 

Several approaches to the temporoTna n dtoutar 
joint and a variety of incisions have been and are 
being used at the present tine In the past non 



KAZANJIAN: ANKYLOSIS OF THE TEMPOROMANDIBULAR JOINT 339 



Fig 9 Fig 10 


Fig S Photographs of patient with partial ankylosis The lower jaw is slightly 
underdeveloped (Case 2) 

Fig 9 Roentgenogram showing large osteoma at the neck of the condyle (Case 2) 

Fig xo Roentgenogram showing the osteoma and head of the condyle removed 
(Case 2) 

Fig 11 Photograph showing patient after operation (Case 2) 

Operation The following is a rather detailed The further procedure is to cut down upon the 
description of what has proved to be in my own condyle with a vertical incision and to make a 
cases a successful and efficient method of operat- subperiosteal exposure of the head and neck of 
ing on true intra-articular ankylosis of the jaw the condyle The subperiosteal exposure is now 

A vertical skin incision is made just anterior to carried posteriorly until the posterior upper 
the ear, and extending its entire length The border of the condyle is well defined and clear for 
superficial temporal vessels are found and either the distance of one-half inch It is now possible 
tied of! or retracted posteriorly to begin the forward resection of a segment of the 

The temporal fascia is now located and the condyle With an upeuttmg Kerrison punch for- 
zygomatic process of the temporal bone is exposed ceps it is possible to proceed anteriorly toward 
as a necessary landmark Just below the zvgo- the sigmoid notch with a high degree of safety, 
matic arch there will be found the temporo- By keeping within the periosteum and carrying 
mandibular joint and the head of the mandibular out cutting procedures under direct xision, there 
condyle The outline of the condyle is usually is little danger to the internal maxillary' artery', 
prominent and it can be easily defined no matter which lies just deep to the neck of the condyle, 
what changes hav c taken place in or about it The use of a half curv ed gougc-hke chisel is often 
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Fig 4 Diagram showing diagonal cul through tfe tody 
of the mandible for the lengthening of the short side of the 
mandible 

Fig 5 Photograph showing method of pulling the chin 
forward after sectioning of the bone The median bar is 
anchored to the forehead and the upper teeth A brass 


wire is passed through a hole at the symphysis and comes 
through the skin so as to form a loop m front of the chin 
An elastic band extends from the wire loop to the bar in 
front 

Tig 7 Roentgenogram following the removal of section 
of ramus and coronoid process (Case i) 


facial nerve supplying the frontal and orbicular of 
the e>e muscles are well anterior and out of the 
operative field But in spite of this the> ma> be 
stretched and suffer temporary paraljsis To 
guard against injury to the important blood 
vessels as it will appear later the use of surgical 
burrs or the gigli saw for bone resection is dis 
carded All cutting is earned out under direct 
vision with up-cutting bone punches rongeurs 
and at times the chisel 
Anesthesia Anesthesia presents certain difli 
culties in these cases Careful preparation of the 
patient and a Iittie forethought maj prevent un 
desirable possibilities \ omiting is particularlv 
dangerous and apparatus for suction should be 
available during the operation and at the pa 



tients bedside during recover} from anesthesia 
Maintaining an airwa> may be difficult since 
the tongue cannot be reached and pulled upon 
Before anesthesia is giv en a i centimeter heav) 
rubber tube ma> be inserted over the tongue 
through open spaces which these patients alwavs 
hav e through loss of prev tousl} extracted teeth 
and this maj be inserted deeper into the pharynx 
later and thus provide an additional airwav 
Nasal tubes ma> be used for etherizing or to pro 
vide an additional airwav In this group of cases 
rectal anesthesia was used occasionally and 
avertin and ether combinations in other cases 
As an additional precaution a tracheotom) set 
should be ready and available although in mv 
experience its use was never required 



may be used bilaterally for elongating 
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Fig 9 Fig 10 


Fig 8 Photographs of patient with partial anhjlosis The lower jaw is slightly 
underdeveloped (Case 2) 

Fig 9 Roentgenogram showing large osteoma at the neck o! the condyle (Case 2) 
Fig 10 Roentgenogram showing the osteoma and head of the condyle removed 
(Case 2) 

Tig 11 Photograph showing patient after operation (Case 2) 


Operation The following is a rather detailed 
description of what has proved to be in my own 
cases a successful and efficient method of operat- 
ing on true mtra-articular ankylosis of the jaw r 
A vertical skin incision is made just anterior to 
the car, and extending its entire length The 
superficial temporal vessels are found and either 
tied off or retracted posteriorly 

The temporal fascia is now located and the 
zygomatic process of the temporal bone is exposed 
as a necessary landmark Just below' the z\go- 
matic arch there will be found the temporo- 
mandibular joint and the head of the mandibular 
condyle The outline of the condvle is usuallv 
prominent and it can be easily defined no matter 
what changes have taken place in or about it. 


The further procedure is to cut down upon the 
condyle w»ith a vertical incision and to make a 
subperiosteal exposure of the head and neck of 
the condyle The subperiosteal exposure is now 
earned posteriorly until the posterior upper 
border of the condyle is v’ell defined and clear for 
the distance of one-half inch It is now possible 
to begin the forward resection of a segment of the 
condyle With an upeutting Kerrison punch for- 
ceps it is possible to proceed anteriorly toward 
the sigmoid notch with a high degree of safety 
By keeping within the periosteum and carrying 
out cutting procedures under direct vision, there 
is little danger to the internal maxillary artery, 
which lies just deep to the neck of the condyle. 
The use of a half cun ed gouge-like chisel is often 
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useful when the condyle is ver\ thick The super 
ficial part of the resection mav be earned out 
with the chisel biting instruments being used for 
the deeper parts The segment of bone removed 
shoufd be at feast a quarter of an inch in width 

(Fig 3) 

In some cases the sigmoid notch is seen to be 
very shallow, and if this is so the resection is 
carried out for the entire width of the ramus 
Similarly the resection must be carried across the 
ramus when the coronoid process is osteomatous 
or when it is seen to be interfering in any way with 
the function of the mandible 

No unusual instruments for retraction are 
necessarv for the above procedures A certain 
amount of traction on the tissues is necessarv to 
maintain exposure, and the use of the head mirror 
or head lamp is of considerable aid in obtaining 
the proper lighting of the field 

When the resection is completed an assistant 
is directed to open the mouth An excursion of 2 
to 3 centimeters is discovered to be possible At 
this time an inspection of the temporomandibular 
articulation show purely fibrous joint 

changes and scarring and if this i> the case the 
head of the condyle may be dissected out thus 
creating a larger bom gap If there is am bony 
union, no such attempt is made since it would be 
dangerous because of the proximity of the middle 
cranial fossa 

The operation has not been particular!! bloody 
generally it is simph a matter of controlling 
venous oozing In one case considerable venous 
bleeding was encountered which was controlled 
readily by gauze packing Fascia lata was sub 
stituted for the gauze at the end of the operation 



Iig tj Roentgenogram showing ankylosis from <}rfp 
radiation scar 1 ostoperati e roentgenogram shows the 
amount of tissue missing (Case 4) 

under slight pressure and acted as a good hemo- 
static In another case venous oozmg at the very 
end of the operation was brought under control 
similarly with the fascia lata transplant The 
oblong segment of fascia lata transplant (about 
1 5 b\ 25 inches) is inserted into the area from 
which the bony segment was removed An 
attempt is made to tuck the edges of the trans 
plant under the bone ends but it is not sutured to 
the surrounding structures It has great unroe 
diate value in filling the dead space between the 
bony stumps and in controlling immediate or 
postoperative filling of the area with hematoma 
The wound is closed with a few deep catgut 
sutures and a superficial drain which does not 
come in contact with the fascia lata transplant 
is placed in the upper end of the wound A pres- 
sure bandage is applied over the usual dressings 
The patient s mouth receives no special attention 
or care at this point No mouth gag or other 
apparatus is used 

Postoperative (are A liquid diet is given to the 
patient and the yaw kept entirely at rest for 1 
week The drain is remov ed in 24 hours The pa 
tient is adv lsed against chew ing or working the 
jaw for set eral days It is the author s belief that 
this period of rest insures viability to the trans 
plant and thus helps prevent a recurrence of the 
ankylosis Faster and cleaner healing results in 
the immobilized wound 

Postoperative complications In none of the 
cases in this senes did any serious sepsis occur A 
few cases drained considerable serum through the 
drain site for a few davs Hospitalization over 3 
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Fig 14 Pre-operative photographs of patient with com- 
plete ankylosis of the temporo-mandibular joint, showing 
definite shortness of the left mandible and retraction and 
deviation of the chin to the left side (Case 7) 

weeks was never necessary No permanent paral- 
ysis through facial nerve injury occurred in this 
group of cases In a few patients temporary paral- 
ysis of the muscuh occipito-frontalis and the 
orbicularis oculi developed, lasting up to 4 or 5 
weeks One operative failure resulted (Case 5) ne- 
cessitating a second operation 

Most important is the early institution of 
dental care of which the patient may stand in 
great need Proper teeth will thus make possible 
efficient mastication In the follow up of cases, 
it has been found that improvement of function 
for 6 months generally means a good prognosis 



I ig 17 Correction of external deformity by elongating 
tile' short side of the- mandible Roentgenogram shores the 
wire suture connecting the two ends of the bone, twisted 
and cut short, and allowed to protrude through the mucous 
membrane of the mouth (Case 7) 



Fig 15, left Roentgenogram showing very thick bony 
ankylosis (Case 7) 

Fig 16 Postoperative photograph of patient (Case 7) 


Follow-up On discharge the patients were ad- 
vised to increase the use of the jaw gradually, 
by definite periods of gum chewing and by the 
mastication of tough food The use of active 
motion and not passive methods was the plan 
adopted No apparatus or exercisers were used 
in any case. A most detailed report was available 
in 29 cases by virtue of a questionnaire sent to the 
patients recently Needless to say, the impor- 
tance of follow up and observation for years is of 
extreme value in this type of reconstructive sur- 
gery Four patients were followed in the clinic 
after operation hut did not answer the question- 
naire In all the successful cases the new joint or 
joints were remarkably free of pain or discomfort 

CORRECTION OF DEFORMITY 

Surgical correction of the retruded mandible to 
improve the dental occlusion and to relieve the 
patient of a notable deformity is necessary in a 



I ig iS Postoperatnc photographs of patient, following 
operation for correction of the external deformity (Case 7) 
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Fig io Roentgenogram showing complete bony anky 
Josison the right side duration since childhood (Case 8) 


certain number of cases As stated no attempt is 
made by the author to combine the surgical treat 
ment of ankylosis and that of retrusion After the 
arthroplastv proper dental care and orthodontic 
procedures may in themselves bnng about an 
efficient occlusion Corrective surgery must be 
undertaken with future orthodontic or prosthetic 
necessities and possibilities in mind it sometimes 
is better to limit the advancement of the mandible 
to less than the ideal esthetic position for such 
reasons Purelv cosmetic surgery is always pos 



(Case 8) 



Fig ii Postoperative photographs of patient (Case 8) 


sible for building up the chin without disturbing 
the dental articulation (Case 8) On the other 
hand with extreme shortening of one side of the 
mandible sometimes as much as 2 5 to 3 centi 
meters orthodontic treatment and considerations 
become less important than the correction of the 
retrusion for improvement of mandibular func 
lion 

In general correction of the retnided mandible 
in children is best delayed until the permanent 
bicuspids hav e erupted thus enabling intelligent 
postoperative orthodontia For this reason it is 
best with children between the ages of 5 and 10 
to have corrective surgery delayed until the 
permanent bicuspids have made their appearance 

The author makes use of an oblique or an 1 L’ 
shaped section in the body of the mandible m 
cases of unilateral retrusion The surgical proce 
dures involved do not difler in these post anky 
losis retrusions from those resulting from frac 
tures, osteomyelitis or other causes of this 
deformity 

The operativ e procedures arc earned out intra 
orallv the main purpose being to elongate the 
short side of the mandible 
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Fig 23 Diagram showing a delayed flap which was later 
transferred to the side of the mouth to replace the missing 
mucous membrane lining of the cheek (Case 9) 



Fig 25 The lower end of the delayed flap was cut 
through and sutured to the buccal side of the lower 
alveolar process while the unused part was .resutured to its 
original position (Case 9) 


Operation An incision is made over the crest of 
the alveolar ridge beginning in the retromolar 
region and coming forward to the second bicuspid 
or even further forward Adequate dental splints 
are prepared for control of the fragments after 
separation of the parts It is sometimes necessary 
to extract one tooth if the section cannot be made 
without passing through the tooth root The next 
step lies in exposing freely the buccal side of the 


lower jaw as far as it is deemed necessary Then 
with a surgical burr the mandible may be cut 
through diagonally, as seen in the diagram (Fig. 
4) 

Holes are made in the extreme ends of the dis- 
connected bone with a surgical burr A brass wire 
(No 20 gauge) may be used as a single suture, 
the ends being twisted together, and by this pro- 
cedure as much as an inch of lengthening may be 




tig 24 Photograph of patient showing the delayed flap 
alreadv transferred lo inside of check through an incision 
under the lower border of the mandible (Case q) 


Fig 26 Photograph showing patient able to open tl e 
mouth wide enough to allow for use of full upper and lower 
dentures (Case 9) 
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Fig iq Roentgenogram shotting complete bony anky 
losis on the right side duration since childhood (Case 8) 


certain number of cases As stated no attempt is 
made bv the author to combine the surgical treat 
ment of ankylosis and that of retrusion After the 
arthroplasty, proper dental care and orthodontic 
procedures may in themsehes bring about an 
efficient occlusion Corrective surgery must be 
undertaken with future orthodontic or prosthetic 
necessities and possibilities in mind it sometimes 
is better to limit the advancement ol the mandible 
to less than the ideal esthetic position for such 
reasons Purely cosmetic surgery is always pos 



Fig 11 Postoperative photographs of patient (Case 8) 


sible for building up the chin without disturbing 
the dental articulation (Case 8) On the other 
hand with extreme shortening of one side of the 
mandible, sometimes as much as 2 5 to 3 centi 
meters orthodontic treatment and considerations 
become less important than the correction of the 
retrusion for improvement of mandibular func 
tion 

In general correction of the retruded mandible 
in children is best delaved until the permanent 
bicuspids hav e erupted, thus enabling intelligent 
postoperatne orthodontia For this reason it is 
best with children between the ages of 5 and 10 
to have corrective surgery delaved until the 
permanent bicuspids have made their appearance 

The author makes use of an oblique or an L” 
shaped section in the body of the mandible in 
cases of unilateral retrusion The surgical proce 
dures involved do not differ in these post anky 
losis retrusions from those resulting from frac 
tures osteomv elitis, or other causes of this 
deformity 

The opera live procedures are carried out ultra 
orally, the mam purpose being to elongate the 
short side of the mandible 
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Case i Ankylosis from injury to coronoid process, ap- 
proach from below angle of jaw T B , male, aged 16 years 
This patient was first seen on August 2, 1935, complaining 
that he was able to open his mouth only one-fourth of an 
inch A history of an accident 12 years previously was 
obtained, at which time the patient fell, running a pencil 
into his left temporomandibular joint region Examination 
showed a complete ankylosis which appeared to be extra- 
articular No clue could be obtained as to the ankylosing 
factor The patient’s statement that he felt a “catch” on 
the left side had to be given senous consideration The 
roentgen examination was entirely negative and showed 
normal joint outlines 

On May 2, 1036, the patient was operated on through an 
external incision extending from the angle of the jaw on 
the left side forward about half way along the lower edge 
of the mandible The masseter muscle was located and 
detached from the ramus at its insertion The periosteum 
and remaining tissues w ere elevated from the posterior and 
posteromedial aspects of the ramus up to the mandibular 
notch The ramus was divided by narrow biting forceps 
about one-half inch below the mandibular notch The 
coronoid process was then resected because it was thicker 
than normal and it appeared to be pressing tightly against 
the posterolateral aspect of the left maxilla The jaw 
could immediately after this be opened almost 2 inches 
The wound was closed in anatomical layers (Fig 7) 

The exposed part of the internal pterygoid muscle w as 
sutured to the masseter muscle as a means of creating a 
false joint where bone was removed Examination of the 
patient months later showed that he was able to open his 
mouth w ide, even though the sectioned area of the ramus 
had consolidated, because the original cause for the 
ankylosis was at the region of the coronoid process 

This case demonstrates the necessity at times 
of choosing the approach under the jaw line near 
the angle of the mandible whenever the operator 
is in doubt as to the exact site of the difficulty 
causing the ankylosis It is a valuable incision 
for exploratory purposes 
The following case is of interest because it 
demonstrates the failure of a variety of mechani- 
cal devices and jaw dilators which were conscien- 
tiously used with no improvement in the patient’s 
condition, oxer a period of 3 years. 

Case 2 Partial ankylosis with osteoma; operative treat- 
ment for ankylosis after failure of various dilators P C, 
male, aged 13 > cars This patient was first seen m 1930, 
with a history of falling at the age of 4 and striking his 
chm Three months following the injury a limitation in 
the opening of his jaw was discovered, and this was de- 
scribed as becoming more evident in tbe past g years 
On examination the mandible was found on opening to 
move apart only 2 centimeters from the maxilla The 
occlusion of the teeth was good and there was no gross 
deviation of the mandible although there was present a 
small degree of rctrusion (Pig S) borne fullness of the face 
was apparent about the right temporomandibular joint 
\\ hen the patient attempted to thrust the mandible for- 
ward deviation to the right could be detected Roentgen 
examinaUon showed thickening and shortening of the right 
condyle, and proliferative bone changes in the mandibular 
fossa, and the zygomatic arch (Tig 0) 

In view of the 2 cenUmcter opening noted, no surgery 
was advised for 3 years but various mechanical devices 


were used in the hope that enough movement might be 
gamed to obviate surgical interference Unfortunately, all 
such attempts failed On the contrary, the limitation of 
the jaw movement gradually increased, so much so that 
his dentist complained that he was not able to perform 
ordinary dental operations under such circumstances 
The patient was operated on March 17, 1934, in the 
usual manner The condyle was almost an inch thick, and 
there was a large osteoma projecting medially into the 
pterygoid region The glenoid cavity was quite flat and 
abnormal in contour and there were present heavy fibrous 
bands between the head of the condyle and the mandibular 
fossa Considerable venous hemorrhage was encountered 
during resection, but it was controlled by' gauze packing 
After resection was completed the head of the condyle w as 
dissected from the joint with a scalpel (Fig 10). There 
were no postoperative complications and the immediate 
function of the mandible has remained satisfactory for the 
past 2 years (Fig 11) 

Case 3 Bilateral ankylosis in chronic progressive multi- 
plearthntis A G , female, aged 31 years This patient w as 
first seen on admission on December 27, 1927, complaining 
of progressive ankylosis dating back to an attack of 
multiple arthritis 15 years previously For several months 
at that time the jaw joints had been painful Examination 
showed a complete bilateral ankylosis An upper dental 
plate ivas present which the patient stated she had not been 
able to remove for 4 years Roentgen studies indicated 
joint changes and osteoma formation in both condyles 
On December 29, 1927, the left temporomandibular joint 
was operated on in the usual manner After resection of 
the condyle in this case a fat and fascia pedicle flap was 
swung into the dead space On January 14, 1928, the right 
temporomandibular joint was operated on and a fascia lata 
transplant w as used on this occasion Within 3 months the 
patient was able to open her mouth about an inch At this 
time several of the low er bicuspid teeth w ere extracted and 
this caused a flareup of her arthntis causing the patient to 
go to bed for several weeks On the last admission to the 
hospital, July 20, 1933, for arthroplasty of a hip joint, the 
jaw function was still further improved 

This case is of interest in that the success of 
arthroplasty is demonstrated in a patient with 
chronic progressive multiple arthritis (Fig 12). 

Case 4 Extra-articular ankylosis from deep radiation 
scar D W , female, aged 24 years The patient de- 
veloped an ankylosis of the jaw following the surgical 
remov al 1 year previously of a squamous cell carcinoma of 
the upper jaw and extensive irradiation of the parotid 
regions by the implantation of gold radon seeds Consider- 
able sloughing of tissue and bone followed for some period 
and for the past year gradual diminution of jaw movement 
had occurred until the excursion was about one-fourth of 
an inch Several months previously a forcible opening of 
the jaw had led to a fracture of the mandible but no 
improvement m function 

On examination the buccal mucosa was normal m 
appearance \ small fistulous opening was present in the 
mouth opposite the tuberosity of the maxilla The right 
parotid gland was atrophic Roentgen examination showed 
normal mandibular joints and some loss of bone in the 
right ramus -Utcmpts to dilate the jaw gradually by 
various mechanical means failed entirely and operation was 
advised 

On July 1, 1036, under ether anesthesia, a 2 inch incision 
was made just along the lower border of the right mandible 
forward from the angle The angle of the mandible was 
exposed subpcnostcally and a good deal of scar tissue 
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Fig »7 I r« operative photographs (Case to) 


obtained In his recent cases, the author has in 
addition utilized an external pull on the sym 
physis to obtain a more exact and controllable 
ad\ancement of the sy mphy sis This is effected 
by passing a wire suture directly through the 
symphysis and attaching to this an elastic band 
leading to a bridging arch of wire coming down 
over the midlme of the face from the forehead 
The wire arch or bridge rests on a forehead frame 
imbedded in dental composition and also on a 
band on the upper incisors An extension oxer the 
chin affords a point of attachment for the elastic 
band {Fig 5) A stab wound is made leading to 
under the jaw fine externally and a rubber dam 
drain is placed in that site (removable externallv) 
The intn oral incision wound is now sutured and 
the upper and lower jaws are fastened together 
by elastic bands attached to dental splints pre 
viousfy prepared and cemented to certain teeth 
The brass wire may be cut and removed in y to 4 
weeks, but careful maintenance and after care 
of splints and tension of the elastics are necessary 
for some time 

The correction of bilateral retrusion of the 
mandible involves the carrying out of the same 
procedure on both sides at the same operation 
The incision mav be made as in Figure 6 
SUS1MVRY AND RESLITS 

Thirty three cases of chronic ankylosis of the 
jaw operated on by the author over a period of 
years hive been reviewed Better standard] 
zation and greater simplicity in operative pro- 
cedure may be claimed except in the 5 cases of 
extra articular ankylosis I ach of these cases 
presented an individual problem The chromcity 
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of true intra articular ankylosis and its progres 
sue character should be better realized and 
earlier operative treatment should be instituted 
non operativ e treatment is without value The 
importance of detecting the presence or absence 
of horizontal jaw motion as a differential diag 
nostic point has escaped description in the lltera 
ture, its applications are here noted 
As to treatment, it may be stated that opera 
tion is rarely contra indicated Arthntics benefit 
as greatly as do other tvpes of patients Further 
in cases of bilateral ankvlosis one side may be 
operated on at a time and delav in instituting the 
use of the new joint seems to be no factor in the 
end results The immediate use of mouth gags or 
dilators after operation has not been found neces 
sarv Correction of mandibular retrusion when 
present is not attempted simultaneously with the 
creation of the new joint 
In the author s operative technique, a simple 
pre aural verticil incision the resection of a 
sufficient bony gap with the aid of the Kenson 
back biting forceps and the use of fascia lata 
transplants have all been necessary and simplify 
ing procedures Serious hemorrhage and perma 
nent postoperativ e facial paralvsis did not occur 
in this group In one case (Case 5) a second oper 
ation was necessarv and this was successful In 
a second similar case of failure the patient will be 
operated on again (\ D ) 

The 10 case reports present fair examples of the 
more unusual problems 
The technique for correction of secondary de 
formities of the mandible and the importance of 
dental and orthodontic assistance are described 
and noted 

Finally the value of prolonged follow up of 
these cases is indicated if any valid conclusions 
are to be drawn 
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On December 27, 1935, the wire that connected the two 
ends of the mandibular stumps was removed under local 
anesthesia On January 23, 1936 (50 days after the opera- 
tion) the intermaxillary wires were discarded, as there was 
complete union of the bone The patient was sent to the 
Harvard Dental School clinic where suitable artificial 
dentures were made for him (Fig 18) 

Case 8 Complete ankylosis, corrective operation for 
deformity B G , female, aged 20 years This patient gave 
a history of an abscess of the right side of the mandible at 
the age of 13 months, followed by necrosis of the bone, the 
treatment of which required two or three operations As 
she grew older, the jaw failed to develop, and there was 
limitation of the movements of the jaw which gradually 
became more marked until she developed complete anky- 
losis and marked underdevelopment of the mandible 
Therefore, it had been necessary to remove the two man- 
dibular central incisors in order to feed the child 

Examination on April 23, 1930, showed complete bony 
ankylosis involving the right temporomandibular joint 
(Fig 19) The teeth were in a badly decayed condition 
There was a marked underdevelopment of the mandible 
and retraction of the chin (Fig 20) Measurements showed 
the right side of the mandible much shorter than the left 
An arthroplasty was performed at the Massachusetts Eye 
and Ear Infirmary on May 31, under ether anesthesia, in 
the usual manner herein described 

Following the operation the patient made an uneventful 
recovery, and she was able to open the jaws satisfactorily 
(Fig 21) 

The next step in the treatment of this patient was to 
improve the external appearance The first operation 
toward this end was performed on May 29, 1931, under 
ether anesthesia administered rectally It consisted of 
elongating the right side of the mandible Previous to the 
operation, however, dental splints were made and cemented 
over the maxillary and mandibular teeth The nght 
mandibular third molar— under local anesthesia— was 
freely exposed for the purpose of utilizing it later on for the 
retention of the splint 

Incision was made over the right alveolar process be- 
ginning from the third molar dow n to the cuspid region of 
the mandible (the intervening teeth had been lost) The 
buccal side of the mandible was freely exposed, and with 
a surgical burr a diagonal cut was made through the 
mandible beginning from the third molar and extending 
gradually downward and forward to the symphysis Holes 
were drilled through the end of each fragment, and the 
two parts were separated as far forward as possible and 
then wired together External drainage was established 
through a buttonhole incision in the floor of the mouth 
The patient made an uneventful recovery There was con- 
siderable lrnprov cment in the prominence of the chin, but 
not enough to be satisfactory A third operation was per- 
formed on September 12, in which an osteoperiosteal graft 
t iken from the tibia was inserted jn front of the symphysis 
through a small opening in the side of the face This opera- 
tion added further prominence to the chin (Fig 22) As 
the patient had lost a goad many teeth, her dental condi- 
tion w as improv ed by the construction of artificial dentures 

Casi o Inkylosis from intra-oral radiation scars G 
G , male, aged 60 years Four years preciously, this 
patient had been operated upon for squamous cell car- 
cinoma of the mucosa of the left check The left cheek 
had been irradiated and a block dissection oi the neck 
glands on the left side had been performed at that 
time 

On t xanunation there was found no evidence of recur- 
rence of the carcinoma cither locally or in the neck The 
mandibular excursion was only 1 centimeter and the cause 


for this seemed to lie in a mass of intra-oral scars, occupying 
most of the buccal mucosa On account of the ankylosis 
and also because artificial dentures could not be used, the 
patient was quite desirous of relief 
In this case I did not feel that free transplantation of 
skin would be feasible because of dense radiation scars 
replacing the tissues of the cheek, and consequently decided 
on bringing up a flap of neck tissue This w as done m three 
stages On May 17, 1928, a rectangular flap of skin, its base 
toward the mandible, was raised from its bed on the side of 
the left neck, 2 5 inches by 4 inches in diameter (Fig 23) 
This was replaced to its original position by several sutures 
until the second operation on May 31, 1928 At this time 
an incision was made along the low er border of the mandible 
and the mouth was entered along the buccal aspect of the 
jaw The intra-oral scar tissue was now excised and it was 
found that the jaw opened freely The delayed flap was 
now raised and drawn directly into the mouth (its outer 
surface thus becoming the inner surface inside the mouth ) 
The original lower border of the flap was sutured to the 
upper border of the buccal w ound and the tw o sides w ere 
sutured carefully into the borders of the wound (Fig 24) 
On June 21, 1928, the flap was cut through where it was 
folded back on itself (Fig 25) There was present enough 
tissue to create a buccal fold in the mouth by suturing the 
cut edge to the alveolar process of the mandible The neck 
wound was closed partly by the original pedicle and partly 
by undermining the neighboring tissues On October 5, 
1928, a few superficial intra-oral webs were excised and the 
surrounding mucosa was ample to cover the area 
The patient at this time, and 2 months later, could open 
his mouth 4 5 centimeters He was able to have artificial 
dentures made and could use them efficiently (Fig 26) 
Case io Ankylosis with mandibular retrusion, correc- 
tion of ankylosis and repair of the deformity M S , 
female, aged 17 years About 15 years ago the patient, 
at the age of 2, following an attack of pneumonia, de- 
veloped an abscess at the angle of the left mandible 
This was incised and drained Immediately following 
tbis, the patient had difficulty in using her jaw This 
condition became progressively worse so that food had to 
be pushed into her mouth In spite of this, however, she 
got along fairly well Thirteen years ago an operation had 
been performed by forcing the jaw open and rubber mouth 
gag placed between the teeth in order to hold the jaw open 
Ten years ago the jaw was opened forcibly and the patient’s 
tonsils removed In spite of early treatment the ankylosis 
became progressively worse and as she grew older the 
deformity of the lower part of the face became more and 
more pronounced 

The patient was seen at the Plastic Clinic of the Massa- 
chusetts General Hospital in January, 1935 Examination 
showed the patient to have complete bony ankylosis on the 
left side, also underdevelopment of the left side of the 
mandible resulting in deviation of the mandible to the left 
and recession of the chin (Fig 27) The general physical 
condition of the patient was good She was advised to have 
an operation for arthroplasty in order to re-establish the 
movement of the jaw and also, an operation for correction 
of the deformity 

On January 28, 1935, under general anesthesia, the usual 
operation for ankylosis was performed 
The patient made an uneventful recovery- and she was 
able to use her jaws quite satisfactorily Being thus satis- 
fied that she had obtained the normal motions of the mov c- 
ments of the jaw it was decided to operate and improve the 
deformity of Jhe face She was agam admitted to the 
hospital on November S, 1036 The operation was per- 
formed on November 9, under general anesthesia The 
purpose of this operation w as to elongate the left side of the 
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discovered adherent to the anterior border of the ascending; 
ramus The coronoid process was missing A segment of 
the ascending ramus asntll as the head of the condyle * as 
resected about an inch above the angle of the fan and a 
large area of dense fibrous scars was uncovered in the 
pterygoid region (Fig 13) The scar tissue was dissected 
out and this resulted m an exposure of the oral cavity as 
far os the third molar along the buccal fold The jaw could 
now be opened freely Intra oral packing was introduced 
and the external wound was closed with silk sutures 
This patient was observed carefully for some tune It 
was felt that reformation of scars mi^ht necessitate an 
intra-oral operation and skin grafting but this did not 
prove necessary and the patient has a practically normal 
jaw function at the present tune 
The patient was last seen December 7 1537 The 
function of the mouth seemed adequate Mo handicap in 
masticating food w as present \ rather marked depression 
was present in the right parotid region due to atrophy of 
the narotid gland from irradiation and absence of the head 
of the condyfe In this case also the lower approach from 
beloiv the angle of the jaw proved satisfactory 
Ca.se s Ankylosis following injury failure of first op 
eratlon to correct E H female aged nyearx This patient 
vi as first setn July 11 1935 with the complaint of progressive 
ankylosis of her jaws of $ years duration Vt that time she 


'illy slight retrusion and a partial ankylosis The 

excursion of the mandible was one half inch and there was 
no definite deviation present until the ja" was opened or 
thrust forwrard when a slight deviation to the left was 
visible After confirmatory roentgen studies the patient 
was operated on in the usual manner on September 6 1933 
and the immediate results were good The patient had a t 
inch excursion at this tune and for about 2 months longer 
At this tune gradual diminution of opening began to take 
place and in a fe" months her original condition was 
present Roentgen studies showed a great increase in 
bony shadows about the joint since the tost operation 

On September 1 J 1936 the patient was operated upon 
again A large osteomaious process was discovered con 
netted with the coronoid process This was removed and a 
more extensive resection m the upper part ol the ramU9 
was performed 

Since this second operation function and results have 
been satisfactory I am unable to be certain as to why this 
patient needed a second operation From the roentgenolo 
gist s descriptions and studies it seems that considerable 
regrowth of new growth of bone took place The best 
simple explanation might be that the original resection 
was not sufficiently extensive 

Case 6 Delayed operation on second joint with no ill 
effects G B female aged 36 Kars This patient had a 
complete ankylosis 0/ the jaw w hen first seen December 
13 1918 She stated that she had developed rheumatoid 
arthritis 4 year* previously with multiple joint involve 
ment. Severn! other joints were practically ankylosed and 
in the past year her mouth had stiffened until she could 
no longer open it The patient w»3 emaciated and in poor 
general health but it was felt that her nutrition would be 
improved and that an arthroplasty was indicated In this 
case a preliminary forcible dilation had been performed 
under anesthesia for the purpose of extracting several 
teeth to improve her mouth hygiene w hich was dangerously 

ta \ftei * ray studies, the left joint was operated upon on 
January 7 102S with no unusual complications resulting 
In this case an efficient joint resulted with the use of a 
Dtdicled superficial fascia flap instead of a fascia lata 
transplant. VW a yean later December 3 « 19*9 


right temporomandibular joint was operated upon for 
ankylosis Since then the jaw function has been satis 
factory 

Case 7 Correction of complete bony ankylosis and n 
ternal deformity \\ B male aged a> years AtthtagcrfS 
years this patient reports that he had a tooth extracted 
and that his jaw was fractured at that time Infection itt 
in which took a long time to clear Since then progressive 
limitation of the movements of his jaw developed The 
patient had not been able to move his jaw in tie last n 
to 15 years His only method of obtaining nourishment 
was to take liquids or to force firmly mashed food through 
an open space from missing teeth In spite of this handicap 
he had had no senous disease but be did have frequent 
toothaches 

Examination showed an unusually well developed and 
well nourished person He had A complete bony ankylosis 
ol the temporomandibular joint affecting the left side The 
lower teeth on the left side were missing while the right 
upper and loner teeth were interlocking each other This 
interlocking was accentuated by extensive decay of the 
occlusal surfaces of the teeth There was present the usuaf 
external deformity of the lower half of the face the man 
dible being retracted and deviated to the left side The left 
hall ol the mandible was much shorter than the nghthall 
(Fig 14) The x ray report showed the left temporo- 
mandibular joint completely obliterated with * large 
osteoma involving the neck the sigmoidal notch and 
coronoid process of the lower jaw and the base of the 
lygoma (Fig 13) 

On Octobers 193s under avertin and ether anesthesia 
the operation was performed m the usual manner as de 
scribed in the text Considerable difficulty was experienced 
in cutting through the neck of the condyle which had 
assumed a very large site almost 1 inch in diameter 

As a postoperative complication there developed tempo- 
rary paralysis of the factal nerve fibers to the orbicularis 
ocuhand the frontalis This paralysis lasted about 6 weeks 
The patient at the time of bis discharge from the ho pita! 
on October 1 j 1935 was able to open his mouth about one 
half inch He was instructed to start using his jaw fretW 
On October 30 1935 and November 6 1935 all the badly 
decayed teeth were removed (eight in all) thus putting the 
mouth in a healthy condition The patient made an un 
usually good recovery in the following few weeks and he 
was able to open his mouth to almost normal limits (Fig 
16) His condition was now favorable to planning another 
operation lor the correction of the external deformity 
The patient was sent to the hospital and operated on 
December j 1935 For anesthesia avtnm and locat »nev 
thesia by mandibular injection of 4 cubic centimeters 01 
2 per cent novocain supplemented by another 2 tunic 
centimeters of novocain to the buccal mucous membrane 
was used An incision was made over the crest of the left 
alveolar ridge (where the teeth were missing) extending 
from the median line to the third molar region The buccal 
surface of the mandible was exposed freely the soft tissues 
were held back with retractors and with surgical burrs a 
cut was made through the bone beginning at the retro- 
molar region diagonally forward and downward to the 

cuspid region (Fig 4) A hole was drilled at each end mtht 
separated bones and these were then wired together 
The twisted ends ol this wire were allowed to protrude 
through the buccal mucous membrane (Fig 17) As soon 
as the patient recovered from the effects of the anesthesia 
the upper and lower teeth were joined together with inter 
maxillary wiring in their new position The purpose ot tw 
operation was to elongate the short siie of the mandibl 
The patient was discharged from the hospital on December 
to J9J5 
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O NE of the highest degrees of ectopic 
| rhythm m the auricle is paroxysmal 
I auricular tachycardia It is usually 
caused by a rapid, regular production of 
excitation waves at some point in the auricle 
Generally this point is outside the sino-auricular 
node in a heart free from organic disease The 
pace is set by this ectopic focus and it may exist 
for variable lengths of time Since the origin of 
the impulse is abnormal, the course it takes 
through the auricles is abnormal and consequently 
an auricular complex on the electrocardiogram 
will differ from the normal P wave However, the 
course of this wave through the ventricle will be 
normal, and therefore the Q-R-S-T waves will 
usually be of normal configuration It is charac- 
teristic of this condition that the rhythm is 
regular 

Although the condition itself is due to an in- 
trinsic abnormality of the sino-auricular node, it 
is possible that the irritability of the heart is 
caused by the extrinsic nervous innervation 
Working on this theory Leriche and Fontaine con- 
cluded that destruction of the cardiac accelerator 
fibers from the stellate and upper thoracic gan- 
glia should help in restoring a normal rhythm in 
such cases of persistent auricular paroxysmal 
tachycardia They have reported successful re- 
sults in 2 cases following bilateral stellate gan- 
glioncctomy One of these two has maintained a 
normal rhythm for over 4 years 

SYMPTOMS 01 PAROXYSMAL TAC11YC YRDIA 

The onset of paroxj smal tachycardia is usually 
abrupt and without any recognizable initiating 
factor The patient has a sensation of cardiac dis- 
tress without pam There is usually anxiety and 
pallor and a cold, clammy sweat appears The 
cervical vessels and the precordium throb violently 
The rate is regular and rapid, usually between 180 
and 240 beats per minute Whatever rate is 
present after the attack has started, is usually 
maintained with but little variation until the 
termination of the attack After a period van ing 
from a few minutes to several hours, the attack 
mav suddenly stop There will be a missed beat 
and then the rate may change dramatically from 


220 to 80 beats per minute, and the patient’s 
appearance returns to normal almost as quickly 

TREATMENT 

Treatment is quite varied The methods that 
are successful in one case may fail in another. A 
common procedure is to exert pressure over the 
carotid sheath, or to use ocular pressure V omit- 
mg and belching are often of great aid Intra- 
venous quinidme or calcium have been helpful in 
some cases As prophylactic measures, quinidine, 
digitalis, and parathyroid extract are sometimes 
successful Not infrequently medical treatment 
fails to control the attacks of paroxysmal tachy- 
cardia, and these may become so severe that 
serious congestive failure occurs 

Prevention of such attacks is a diffi cult problem, 
and if they are not obviated, any surgical pro- 
cedure is attended with increased risk Our per- 
sonal experience includes a number of patients 
with a variety of pathological conditions, in whom 
paroxysmal tachycardia has occurred occasionally. 
Most of these patients withstood operative pro- 
cedure as well as any other type Some of them 
had attacks of paroxysmal tachycardia after 
operation, but ordinary methods of treatment re- 
lieved them 

However, two of our patients developed this 
condition after operation with death resulting 
These two patients had similar histones. Each 
one had been subject to moderately frequent 
attacks, which had never been particularly severe 
One had an empyema of the gall bladder -while 
the other had repeated attacks of gall-stone colic 
Both were middle-aged women in otherwise good 
physical condition Each developed paroxysmal 
tachycardia, one occurring 1 and the other 2 d ay. s 
after removal of the gall bladder and the condi- 
tion, while distressing, caused no alarm as the 
patients and their families were more or less 
accustomed to having this occur In each in- 
stance, the attacks continued without intermis- 
sion for 4 days Congestive failure developed 
and both died 

CASK REPORT 

We wish to present a case report of an apparent 
cure of paroxysmal tachycardia associated with 
gall-bladder disease 


Rwul liclorc the Western Surpcal Association, Indianapolis, 
Inutatn, December i, 1937 
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mandible which would automatically bring the chin lor 
ward and give a better symmetry to the face An incision 
was trade ove the ere t of th* alveolar ridge extending 
from tbe rctromolar region down to the second bicuspid 
(the molar teeth were missing) The buccal side o! tbe 
lower jaw was expo cd freely and with a surgical burr the 
mandible was cut through in a diagonal manner as seen in 
the diagram Holes were made through the extreme ends 
of the di connected bone with a surgical burr A brass 
wire it) gauge was then passed through these holes and 
the ends of the wire twisted together This allowed tie 
left side of the mandible t> slide forward for about r inch 
The tw isted ends of the wire were ill med to pierce through 
the mucous membrane of the buccal cavity The tension 
wound of the mucous membrane was sutured and the upper 
atul lower jtws were fastened together with ela tics at 
tiched to ilenti' *phnts w hwh had been made u tfo (far 
vard University Dental hool and cemented over the 
t eth previous to the operation 

The brass wires were removed j vests following the 
operation and the jaw consolidated satisfactorily The 
improvement of the facial contour following this operation 
was very gratifying 

Reran ks In an operation of this type one is obliged to 
disturb tbe occlu ion of the exis jg teeth more or Uss but 8 
m young palierts judicial orthodontic treatment combined 


with various types of dental restorations have given satis, 
factory results (Fig it) 


BIRLTOCRA! U\ 

t Prat* \ P and Ivy, R II Essenuus of Ora! 

Sorgtiy St Touis C \ Mo-byCo 191A 
a PtBsrr L 11 Congenital bony temporo-mandibular 
ankylosis and facial hemiatrophy J *,m M Ass 
ipjfr ic6 1719-1713 

3 DorrwCe C 'I Hebster D and Mcll iumbs 
II \rthrcpljslv upon tie terr poio-msndibutir 
yoirt Inn burg 1914 iO tSj'-iS, 

4. Dcsv Robert The mandible and its postnatal 
development J Am Dental \s$ 1937 p 519 

5 Ivy k If ejections of the Mandibular Joint lol 1 

p 670 ivelson's Loose Leaf Livirg Surgery 

6 L oss C J Ankylosis of the jaws J 4m \I Its 

1917 6S 1,4 

'MutntY J B Irthroplasty for mtia aitwutz. bony 
and fibrous anVylos s of the temporomandibular 
articulation report of nine cases J Am V Ass 
1914 61 17A3 

kispos F Ankylosis of tbe letnporo-mand bu'ar 
joint J \m Dental Ass 1954 « s?33 


X 






COLEMAN, BENNETT- PAROXYSMAL TACHYCARDIA 


3Si 


reach the smo-auricular node from this ganglion than from 
the left 

According to White, alcohol injections of the 
sympathetic ganglia cannot be routinely satis- 
factory because the injection must be made at a 
depth of from 5 to 8 centimeters and within 5 
millimeters of the nerves to be destroyed After 
primary failure, secondary injections are rarely 
successful The alcohol, White explains, may at 
times produce a permanent paralysis of the 
sympathetic fibers, as contrasted with its tran- 
sient effect on the peripheral nerves He describes 
one patient who received an alcohol injection for 
angina pectoris, and who had complete relief f<?r 
over 6 years, another who has been relieved of 
anginal pain for over 3 years In other cases 
there has been a recurrence of symptoms within 
6 months Several were complicated by a severe 
intercostal neuritis from the alcohol 

ANATOMY 

To plan this method of treatment without any 
guide as to the possible results, a study of the 
anatomy had to be made The cervicothoracic 
or stellate ganglion, the largest ganghcn of the 
sympathetic chain, is composed of a fusing of the 
inferior cervical and first thoracic ganglia It is 
about 2 centimeters long and is dumb-bell shaped 
It lies anterior to the head of the first rib near the 
junction of the vertebral artery with the sub- 
clavian The upper part gives off rami to the 
three lowest cervical nerves while the lower is con- 
nected to the first thoracic nerve by a large and 
a small ramus communicans 
The bony landmarks for paravertebral injec- 
tion are the spinous processes, for the tip of each 
marks the level of the transverse process and the 
posterior angle of the rib next beloiv Thus the 
highest prominent vertebral spine, the seventh 
cervical, marks the level of the first rib The 
points of injection are marked 3 to 4 centimeters 
lateral to the spinous processes A spinal puncture 
needle is inserted at this point, to a depth of 2 to 5 
centimeters The needle should touch the trans- 
x-erse process or the rib The upper border of the 
first rib is located, the needle is then inclined 
slightly in a caudal direction and directed forward 
at about 20 degrees toward the midline 

Bone should be felt again about 3 centimeters 
beneath the rib, exidence that the needle is m 
contact with the lateral aspect of the vertebra, 
or the head of the first rib The sympathetic 
trunk lies at this depth, running along the antero- 
lateral aspects of the x-ertebra and ox er the head 
of the rib Any solution injected in this area xx-ill 
c.iffuse freelx through the retropleural areolar 



Fig 4 Photograph marked to show point of injection 
in using alcohol to control tachycardia 

tissue, infiltrating the spinal nerves, the communi- 
cant and sympathetic rami, and the ganglionated 
chain At this state the needle should nex-er be 
attached to the syringe Care should be taken 
that the tip of the needle does not lie xx-ithin the 
pleural cavity, in a blood vessel, or in the suba- 
rachnoid space With the needle touching bone, 
it is almost impossible for its tip to be in the 
pleural cavity Before the injection of alcohol, 3 
cubic centimeters of 1 per cent nox-ocain should 
be injected to minimize the pain of the alcohol 
Aspiration should always be attempted before in- 
jection and a drop of novocain will be aspirated 
in the needle if the pleura has been entered 

In the event that the ganglion is properly lo- 
cated and injected, there should be evidence of 
interruption of the sympathetic-parasympathetic 
balance producing the finding known as Horner’s 
syndrome. Here the pupil contracts, the opening 
between the lids narrow-s, the eyeball recedes 
slightly, ptosis occurs, and sxx-eating is apt to be 
impaired on the involx-ed side Other trophic 
changes may occur later If Homer’s syndrome 
does not appear, it is evident that the stellate 
ganglion has not been injected 

On January 4, 1936, our pxtient, whose severe attacks 
of tachycardia and gall-bladder colic were continuing, was 
gwen an injection of 4 cubic centimeters of alcohol to the 
right stellate ganglion This was done during an attach 
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The patient a white woman aged 46 years was admitted 
to the Graham Hospital December 30 1935 following 
many attacks 0/ paroxysmal tachycardia According to 
her history she had suffered from this disorder Cor the test 
ao years but at the time of admission they « ere occvrri ng 
from three to sur tunes a day lasting from ao minutes to 
a hours She had not developed signs of congestive heart 
failure full digitahtation qumdme or physosrygnune 
did not improve her condition During the last 4 or 5 
years she had had several attacks of gall bladder colic 
She stated that since the appearance of the gaB bladder 
trouble her attacks of paroeysma) tachycardia bad be 
come more frequent and more severe 
Her symptoms were such that we thought it advisable 
to remove the gall bladder but feared to attempt it while 
she was having from three to six attacks of paroxysmal 
tachycardia every day Her physical findings were essen 
tialiy negative Blood and urine were normal blood 
pressure 140/8$ and the heart apparently normal wbrn 
examined between attacks There was tenderness over the 
gall bladder during and between the attacks \ ray 
examination retested a gall bladder filled with stones 
Several electrocardiographic examinations gave the usual 
findings of paroxysmal tachycardia but showed no cvi 
dence of muscle damage when taken between the attacks 
Ordinary medical treatment proved unsuccessful tn the 
control of such an intractable tachycardia Since this 
woman was having several severe heart attacks each day 
it was imperative that we relieve this condition before con 
gesuve heart failure might develop -U the time of her torsi 
entrance to the hospital we were concerned more with 
the condition of her heart than with that of her gall blad 
der The latter was strictly of secondary importance 
although we deemed it wise to remove it if the paroxysmal 
tachycardia could be controlled 



Fig 3 a Electrocardiogram recording of attack of 
paroxysmal tachycardia 



Fig 3 Drawing from roentgenogram of gall blidder 
\n alcohol injection was used to control tachycardia while 
the bladder and its contents of stones nere removed 

Because of the experiences in the a cases previously 
mentioned we felt we must be sure of an apparent cure of 
the heart complication before operating on the gall blad 
drr Since every means wiifi which we Mere acquainted 
bad been used unsuccessfully to prevent or control these 
attacks we w ere compelled to consider more radical meas 
urea The work of Lenche and Fontaine indicated that 
interruption of the path of the sympathetic stimuli through 
the stellate ganglion might give relief at least for a time 
Their method of doing s bilateral ganglionecfowy involved 
a rather formidable operative procedure and bad been 
used in only 1 cases . 

We did not feel justified in attempting this but finally 
conceived the idea of using an alcohol injection of .one 
Stellate ganglion according to the thought suggested by 
J C White who used it with apparent success in a eWo 
who died too soon from other causes to permit the end 
result to be obtained This was planned ro the hope tbit >* 
might accomplish some temporary benefit and that 11 a 
partial result was secured the procedure could be repeated 
upon the opposite side The right stellate ganglion »as 
chosen because a greater number of the accelerator fibers 



Ftg 3 b Electrocardiogram recording for patient sub- 
ject to tachycardia showing interval between attacks 
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severe and serious congestive failure may take 
place because of this 

2 In these intractable cases of paroxysmal 
tachycardia, destruction of the accelerator fibers 
of the heart should help restore a normal rhythm 

3 In the case reported, the right stellate gan- 
glion was injected with alcohol and an apparent 
cure resulted. 

4 The patient, 4^ months later, had a chole- 
cystectomy with complete recovery and no fur- 


ther occurrence of the paroxysmal tachycardia. 

5 A Homer’s syndrome resulted in the right 
eye, which has persisted for nearly 2 years 


REFERENCES 

1 Lericee, R , and Fontaine, R Chirurgie du sym- 

pathique Rev Neurol , 1929, 1 1046 

2 White, James C The Autonomic Nervous System 

Pp 255, 321 New York The MacMillan Co , 1933 



352 


SURGERY, GYNECOLOGY AND OBSTETRICS 



Of paroxysmal tachycardia which came on just as the local 
anesthetic was being introduced Within a vtn short 
time the heart beat dropped from si6 beats per minute to 
a rite of 83 The patient soon del eloped a Homer s syn 
drome of the right eye The injection was accompanied 
with very little pain but for the following few days the 
right shoulder and am nere quite painful and a mild 
neuritis occurred This was greatly improved after the 
fi st month, although occasional pains pern (ed for a year 

After leaving the hospital 10 days later the patient s 
general health improved and she was able to leave the 
house and go on brief shopping expeditions a thing she 
had been unable to do for the past 2 year* However the 
attacks of gad stone cohe continued The cardiac rtl c( 
was so great that she *»s now very d sums of getting rid 
Of the additional lesion in the gall bladder and so on May 
*8 1956 4 Y> months later she was again admitted to the 
hospital. The gall bladder was removed the following 
day and she made a normal recovery from the operation 
without any futther attach* of tachvcardia Since that 
tune she has been in normal health although Homer s 
syndrome is till present Aside from Horner s syndrome 
the onlv postoperative complication was tie rrud reunite 
about the right shoulder previously mentioned Du nr g a 
recent examination this woman stated that she is com 
pletely free from both gall bladder and cardiac symptoms 
Uer only complaint is tv sensation 0/ hot flashes due to 
the menopause Physical examination was negative bfor d 
pressure 174/92 and the electrocardiograph normal 

The fact that this patient has had no further 
heart attacks since the removal of her gall bladder 
ma} indicate that this was the actual cause of her 


tachycardia but against this possibility is lie 
historv 0/ 15 ) ears of tachycardia, before the gall 
bladder symptoms occurred and (be 4K montfi 
interval between the injection and the gall Uad 
der removal During this time she had no tachy 
cirdta but had several severe attacks of gall 
stone colic The rather spectacular change from 
216 to 88 beats per minute following the wyte 
tion could have occurred independently of this 
cause but the fact that the attacks of paroxysmal 
tachycardia remained ab ent for the first lime in 
20 vears seems to indicate that this procedure was 
(he ac(ual cause of such improvement 
Natural!} a one case report does not prove a 
great deal, but since the result seemed to be so 
successful and since there were no real untoward 
symptoms we feel that the idea of alcohol injec 
don is justified If further experience provides 
even a fair number of successful results such a 
method of interruption of the cardiac accelerator 
nerves may have a field m the control of this <h* 
tre sing condition and it wiJJ be indicated par 
ticularly inpatients requinngother major surgery 

SWIltAKV 

1 Paroxysmal auricular tachycardia at times 
cannot be controlled bv medical therapy and a 
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severe and serious congestive failure may take 
place because of this 

2. In these intractable cases of paroxysmal 
tachycardia, destruction of the accelerator fibers 
of the heart should help restore a normal rhythm 

3. In the case reported, the right stellate gan- 
glion was injected with alcohol and an apparent 
cure resulted. 

4 The patient, 4^ months later, had a chole- 
cystectomy with complete recovery and no fur- 


ther occurrence of the paroxysmal tachycardia. 

5 A Horner’s syndrome resulted m the right 
eye, which has persisted for nearly 2 years 
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Fig s Anatomy of th« stellate ganglion 


of paroxysmal tachyiardia which came on just as the local 
anesthetic was being introduced Uithm a very short 
time the heart beat dropped from >ib beau per rrjnule to 
a tale o( 83 The patient soon developed a Homer s syn 
drome of the right ty« The injection was a cotnpamed 
with very little pain but for the following few days the 
ri„bt shoulder and arm were quite painful and a inld 
neuritis occurred This was greatly improved alter the 
first month although occasioral pains per ted (or a year 
After leaving the hospital 10 di rs later the patients 
general health improved and she was able to leave the 
house and go on brief shopping expeditions a thing she 
had been unable to do for the past i years However the 
attacks of gall stone colic continued The cardui relief 
was so great that she was ooiv very desirous of getting nd 
of the additional lesion in the gall bladder and so on Hay 
18 iqj<S i'll months later she was again admitted to the 
hospital The gall bladder was removed the fo'lowwg 
day and she made a normal recovery from the operation 
without any further attacks of tachycardia Since that 
time she has been in normal health although llomers 
syndrome is still present Aside from Homer s syndrome 
the only postoperative complication was the mild neuritis 
about the right shoulder previously mentioned During a 
jeLcnt Matcina'ion this woman stated that sbe is com 
pletely free from both gall bladder and cardiac symptoms 
Her only complaint is a sensation of hot flashes due to 
the menopause Physical examination was negative blood 
pressure 174/9* and the electrocardiograph normal 


tachycardia, but against this pcraibi'i’y t> the 
history of 15 years of tachvcardia before the gall 
bladder symptoms occurred and (be 4^ month 
inlena) between the injection and the gall blad 
tier removal During this time she had tio tael) 
cardia but had several severe attacks cf ga'l 
stone colic The rather <pectacuUr change from 
3* b to S3 beats per minute following the in fee 
tion could have occurred independent of this 
cause but the fact that the attacks dpanrtyiml 
tachycardia remained absent for the first time m 
20 years seems to indicate that this procedure was 
the actual cause of such improvement 
Naturally a one case report does not prove a 
great deal but since the result seemed to be so 
successful and since there were no real untoward 
symptoms we feel that the idea of alcohol mjec 
tion is justif ed If further experience provides 
even a fair number of successful results such a 
method of interruption of the cardiac accelerator 
nerves may have a field in the control of this dis- 
tressing condition and it will be indicated par 
taularly in patients requirmgother major surgtty 


The fact that this patient has had no further suuajarv 

heart attacks since the removal of her gall bladder 1 Parotvsmal auricular tachvcardta at times 
may indicate that this was the actual c3use of her cannot be controlled b\ medical therapy and a 
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By internally rotating the limb about 20 degrees 
the plane of the femoral neck becomes horizontal 
and parallel to the operating table All we need 
do then is to use our two fixed points as a guide 
and keep the pin or wire parallel to the operating 
table (2). Should we w r ish to use several wires we 
plot them individually on the guide A terminal 
anteroposterior roentgenogram is then taken with 
the fixation and guide m situ. A final lateral view 
is also taken as a check-up 

This method is equally applicable for Smith- 
Petersen nails, Kirschner wires, Moore pins, or 
any other type of internal hip fixation Since the 
holes are spaced one-quarter inch apart the guide 
may also act as a gauge in determining the length 
of the nail that is to be used It is very advisable 
to use a tunnel cassette holder in taking antero- 
posterior hip roentgenograms so as to jostle the 
patient as little as possible in taking the films 
This will prevent dislodging the guide 


SPECIFICATIONS 

Metal Surgical steel or duralumin 
Long arm Length, g!A inches, width, inch, thickness, 
3 / 32 inch 

Short arm Length, 6 yi inches, width, '/£ inch, thickness, 
3/32 inch 

Perforations M inch apart, with every fourth perforation 
a large one 

Diameter of large perforations 3/1S inch 
Diameter of small perforations 3/3- inch 

The arms are joined at one end by a rivet When 
not in use the guide folds up flat and may be car- 
ried in the pocket 

REFERENCES 
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A SIMPLE FIXATION GUIDE FOR FRA CT URED HIPS 


DAVID SLOANE A B MD FACS New lork Newlork 


I T is an axiom of geometry that ‘two points 
determine a straight line With this as a 
basis I wish to describe a \er> simple device 
which is fastened to the front of the thigh 
and acts as a guide for the insertion of either wires 
nails or pins in fractured hips The author owes a 
very definite inspirational debt to Mr R Watson 
Jones of Liverpool for a fascinating lecture along 
these lines which he delivered at the American 
Medical Association convention m Atlantic Citv 
in June 1037(1) 

The guide consists of two flat arms of surgical 
steel joined at one end b> means of a riv et Fach 

From the Ho pital for Joint Diseases and The New \ ork City 
Hospital 



arm is perforated with drill holes spaced one 
quarter inch apart, with a larger hole to mark off 
the inches (Fig 1) The fractured hip is first re 
duced Then the guide is placed on the front of 
the upper thigh with the long arm appronmateh 
parallel to the shaft of the femur The upper angu 
lated end is somewhat below the anterior supenor 
spine The short arm runs downward and inward 
at an angle of about 30 degrees If kept medial to 
the femoral artery the guide crosses the neck of 
the femur The guide must be fastened to the skin 
with several sutures or towel clips Adhesive will 
not do An anteroposterior roentgenogram ol the 
hip is then taken with the guide fastened in place 
From this plate (Fig 2) we are able to plot die 
directional line for the insertion of internal ta 
ation Lme < B on Figure 2 illustrates this idea 



line for internal fixation 







FRACTURE OF THE FEMORAL NECK 
A Rapid and Accurate Method of Internal Fixation Using a Flanged 
Metallic Nail 


EMMETT A DOOLEY, M D 

I NTEREST in fracture of the peck of the 
femur was greatly stimulated in joji by 
Smith Petersen s article on internal oration 
by means of a flanged metallic nail The 
technique, as original)} described by him, necessi 
tated the following (0 large anterior incision, 
(a) arthrotomy (J open reduction, (4) second in 
cision over the trochanter, (5) insertion of nail, 
(6) impaction of fragments 
This procedure as can be readily appreciated 
was time consuming and subjected elderly people 
to extensive surgery As a result, the so called 
blind pinning ’ came into vogue and articles 
describing numerous methods and instruments 
for this procedure have been published Most of 
these methods are in reality not blind pinning’ 
at all since after the nail is started into the bone 
roentgenograms anteroposterior and lateral, are 
taken to determine whether or not the position of 
the nail is correct This latter procedure not only 
prolongs the operation but greatly increases the 
danger of contamination 

A technique, here described, has been devised 
by v htch a flanged nail can be inserted accurately 
and rapidly into the head and neck o! the femur 
provide! a reduction is obtained 
The operative procedure takes approximately 
15 minutes and is not shock producing This 
technique has been used on more than 40 cadav ers 
and on 15 living subjects without failun The 



, F A C S New 1 ork New York 

experimental and operative work has been done 
at the Reconstruction and Aforrisama Hospitals 
of New York 

lECHlvlQUE 

Procedure on admission When a patient with a 
suspected fracture about the hip joint is admitted 
an anteroposterior roentgenogram is taken to 
determine its type t e , whether it is subcapita) 
transcerv icil, pertrochanteric, or intertrochan 
tene We believe that subcapital and trails- 
cervical fractures are best treated by internal 
fixation Pertrochanteric and intertrochanteric 
fractures, without comminution may also be 
pinned If internal fixation is elected Russell 
traction is applied to the injured extremity m 
moderate abduction 5 to 8 pounds of weight be 
mg used This type of treatment vanes from n 
hours to a week or more depending upon the pa 
tient s general condition 
In our experience, this preliminary traction m 
moderate abduction makes subsequent reduction 
easier to accomplish and giv es sufficient time to 
get these patients in the best possible condition 
for operation It also acclimatises them to then 
changed status 

Pre operotne determinations Special antero 
posterior and lateral roentgenograms of the lead 
and neck of the uninjured femur are taken with 
the tube centered over the neck These films ate 
used for subsequent mensuration on which 1 
based our operatic e procedure Complete details 
and explanation may be found in a previously 
published article (r) 

Technique of taking anteroposterior roentgeno 
gram 1 A piece of lead 1 inch long incorporated 
in a stnp of adhesive is applied directly lateral to 
the greater trochanter of the sound femur and 
parallel to the cassette 

2 The extremity is moderately abducted and 
internally rotated through 10 degrees (Fig 2) 

An exposure is then made 
Technique of taking lateral roentgenogram From 
a tracing of the anteroposterior x rav film the 
shaft reck angle is determined as follows (Fig 
The axis B B ot the femoral shaft is drawn 
The point P is marked 1 inch below the most 
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A- A' is measured This represents the length of 
the stud necessary to hold the base of the guide 
parallel to the shaft axis B-B ' 

4 The distance is determined with dividers 
from the point of nail entrance P to the contact 
point X {P-X distance) This is the distance be- 
low point P, at which a hole is drilled through the 
cortex for reception of the stud point (Fig. 7) 

5 The length of the neck axis P-C and the 
image of the one inch lead are measured on the 
tracing (Fig 8) The actual length of the neck 
axis C-P is determined by direct proportion From 
this calculated length is subtracted one-half inch 
(one-quarter inch for impaction and the other 
one-quarter inch leeway from the articular carti- 
lage) and a nail is selected of tins length 

Example Image of neck axis Image of 1 inch piece of 
lead X (aclual length of neck) 1 inch 
4 inches 1 Vi inch X 1 inch 
=**/« inches = X 

X = 3 55 inches (actual length of neck) 

Length ol pin to use = 3 inches (355 inches minus l A inch) 
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Fir 8 Measurement of neck axis CP and image of 
t inch piece of lead 

prominent portion of the lower part of the treater 
trochanter A point is found which bisects the 
middle of the femoral neck A hoe C P is drawn 
through this point and the point determined 
ab o\e Where it crosses the am ol the shaft, it 
forms the shaft neck angle (Fig 3) 

With a little experience this angle can be 
adequate!) determined with a transparent pro 
tractor on the wet plate Then, with the patient 
supine (r) Hex the hip and knee to 90 degrees id 
the sagittal plane (?) abduct the thigh the differ 
ence in degrees between the shaft neck angle and 
90 degrees (Example — shall neck angle 130 
degrees minus 90 degrees equals 40 degrees 
therefore, abduct 40 degrees ) 

At this point, the tibia must be kepi horizontal 
and the hip and knei* at right angles This pro 
cedure is facilitated b> an instrument known as 
the Caldwell Glass inclinometer (Fig 4) An 
exposure is then made with the tube centered 
oxer the neck These preliminary x rav films may 
he taken at any time prior to the operation 
MENSURATION OF X RAY TRACINGS 
! The ancle of anterior declination of the neck 
of the femur is then determined in the following 



manner On a tracing of the lateral t raj draw 
the axis ol the femur The axis of the neck is 
determined b> a point in the center of the neck 
and a point in the centerof the head Intersection 
of these axes is the angle of decimation (fig s) 

2 The shaft neck angle has been determined 
previouslj from a tracing of the anteroposterior 
x rajr film (Fig 3) 

3 Upon this same tracing a line A 1 ' is drawn 
parallel to the femoral shaft axis B B' from the 
most prominent point of the lower portion of the 
greater trochanter (Fig 6) This hue is crossed 
bj the femoral neck axis forming an angle equal 
to the shaft neck angle With the nail guide set 
at this calculated shaft neck angle, the base of 
the guide oath a pin m situ is placed parallel to the 
line A A' "D that the nail lies- directly over the 
neck axis C P The contact point where the call 
brated stud crosses the lateral border of the 
femoral shaft tracing is marked l (Fig 7) The 
distance from this contact point \ to the l tv* 



Fig 10 /frustrating correction for minor posterior dis 
placement of the head by chancing the amount of internal 
rotation a Center line of neck is hon or tat after inter 
natty routine femur the «ame number of degree s as the 
angle of declination b Minor posterior di placement ol 
head Note center line of neck though horizontal does 
not pass through center of head DevMtjoo of central axis 
of head from central axis 0/ neck is the number of degrees 


necessary tor correction c Correction lor minor positnot 
displacement of head Decrease Ihe amount of internal 
rotation of the femur the estimated number of dec tees 
nece viry 10 bring central axis of bead horizontal There 
fore when nail is dnven in horizontally it enter the 
center of the head It is to be noted that the converse ol 
the a bote is true for the minor anterior displacements of 
the head 
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Fig ii a, b, and c Illustrating incision and exposure of upper end of femur 


A- A' is measured This represents the length of 
the stud necessary to hold the base of the guide 
parallel to the shaft axis B-B ' 

4. The distance is determined with dividers 
from the point of nail entrance P to the contact 
point X ( P-X distance) This is the distance be- 
low point P, at which a hole is drilled through the 
cortex for reception of the stud point (Fig 7) 

5 The length of the neck axis P-C and the 
image of the one inch lead are measured on the 
tracing (Fig 8) The actual length of the neck 
axis C-P is determined by direct proportion From 
this calculated length is subtracted one-half inch 
(one-quarter inch for impaction and the other 
one-quarter inch leeway from the articular carti- 
lage) and a nail is selected of this length 

Example Image of neck axis Image of 1 inch piece of 
lead X (actual length of neck) 1 inch 
4 inches ij^mch X 1 inch 
K /» inches = X 

X=3 55 inches (actual length of neck) 

Length of pm to use = 3 inches (35s inches minus K inch) 
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Fit, 13 Nail guide applied to bone and nail driven 
through cortex 


B> having the nail entrance x inch below the 
most prominent point of the lower portion of the 
greater trochanter and at the determined shaft 
neck angle, the ideal position for the nail is in 
sured, that is (1) valgus position of the nail, 
(3) nail in the mid portion of the neck and head, 
(3) point of the nail extending practical!} to the 
articular cartilage 

METHOD OF REDUCTION \ RAY CONFIRMATION OF 
REDUCTION AND OPERATION 
Step i Operative field which extends from the 
crest of ilium to the knee is given bone prepara 
tion which consists of (a) shave (b) scrub with 




iShid removed 


Tig 14 Method of removal of nad guide \ole stud 
first removed and instrument slid olf 

soap and w ater, (c) alcohol (d) benzine, (e) ether, 
(/) 3 per cent iodine, (g) iodine saline wet dress- 
ings for 24 hours (1 dram of tincture of iodine to 
a pint of salt solution) 

Step 2 Anesthesia, spinal or local 
Step 3 Reduction according to Leadbetter 
method 

Step 4 \ raj confirmation of reduction 
The Caldw ell Glass inclinometer is then applied 
so that the plumb-bob is over the tibia An assist 
ant maintains reduction with (a) thigh parallel 
to table (bHnee flexed to a right angle (c) femur 
internal!} rotaled the number of degrees of the 
previous!} calculated angle of anterior declina 
tion This amount of internal rotation is deter 
mined from the inclinometer (If the angle of 
declination is found to be 20 degrees then rotate 
extremitv interna!!} 20 degrees) 

As the assistant is the most important man of 
the team it is essential that he have his hands 
free to manipulate the extremity Therefore the 
foot of the patient rests on his knee and he has 
no weight to support with his hands 
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An anteroposterior x-ray film with the tube 
centered directly over the neck of the femur is 
taken. Next, a lateral roentgenogram perpendicu- 
lar to the neck with center ray horizontal (par- 
allel to the table) is taken The technique of tak- 
ing this lateral x-ray film is as follows (Fig 9). 

A A cassette is placed approximately opposite 
the crest of the ilium, with its top edge level and 
its face vertical, so that it lies parallel to the neck 
of the femur (We bend a jointed carpenter’s 
rule so that it makes the shaft-neck angle and lay 
it with one arm parallel to the shaft of the femur 
and the other arm overlying its neck Placement 
of the cassette parallel to this neck arm is then 
apparent The cassette is made level by means 
of a “ spirit level” placed on its top edge ) 

B The tube is placed on the opposite side of 
the table, beneath the flexed thigh of the good 
leg and must be at the same height as the femoral 
neck Its center beam is made perpendicular to 
the cassette and, therefore, perpendicular to the 
neck 

An exposure is then made 
The anteroposterior and lateral exposures are 
then examined as to the accuracy of reduction, 
and if they are found unsatisfactory, reduction is 
repeated. Corrections for minor errors in the 
anteroposterior plane may be added to or sub- 
tracted from the calculated shaft-neck angle so 
as to bring the point of the nail into the center of 
the head When the neck of the femur is found 
to be parallel to the edge of the x-ray film in the 
lateral view, the neck obviously must be hori- 
zontal Therefore, the thigh is being held cor- 
rectly as to internal rotation If the neck is not 
horizontal, the error can be corrected by adding 
to, or subtracting from, the number of degrees of 
internal rotation of the thigh as read on the Cald- 
well-Glass inclinometer. Likewise, correction for 
minor displacement of the head in relation to the 
neckcanbecorrcctedin the same manner (Fig 10) 
Step 5 Operative procedure With the Cald- 
xxcll-Glass inclinometer still in place and the 
femur maintained in the stated or corrected 
amount of internal rotation, the operative site is 
lodmizcd and draped An incision is made on the 
lateral aspect of the thigh, beginning oxer the 
greater trochanter and extending downward m 
the long axis of the femur, approximately 5 
inches This incision is best made In exposing 
the bone with one stroke of a large knife We hax c 
found this far more satisfactory than going down 
layer by laxer, ns for some reason or other, when 
our incision is made, the xastus lateralis retracts 
beneath the fascia lata No important blood x'es- 
sels arc encountered and it is unusual to tie a x es- 


sel. The superior attachment of the x-astus 
lateralis is detached from the superior portion of 
the greater trochanter A fairly good sized blood 
vessel is hwanably encountered during this pro- 
cedure and it should be immediately clamped and 
ligated Ordinarily, this is the only vessel that 
requires ligature The next step is the freeing of 
the muscular attachments from the posterior 
aspect of the trochanter and the upper 2 inches 
of the femur This is done lvith one stroke by 
inserting the blade of the knife adjacent to the 
posterior surface of the upper end of the femur 
and continuing the incision behind the trochanter 
(Fig. n) Any remaining attachments of the 
muscle to the lateral aspect of the bone are 
bluntly dissected off with a piece of dry gauze 

The most prominent point on the loxx r er por- 
tion of the greater trochanter is then palpated 
and the lateral border of the shaft is scored 1 inch 
below tins point with a dixnder set at this distance 
A maximum valgus position of the nail is desir- 
able One inch below the trochanter has been 
found to be the lowest practical point for inser- 
tion of the nail, because below this point the cor- 
tex is dense and thick and xvill shatter when the 
nail is driven in This shattering of the cortex 
prevents a firm grip on the flanges and will per- 
mit rotation of the nail 

The center point of the lateral surface is then 
determined on this line 1 inch below the greater 
trochanter, and a punch hole is made at this 
point At this time, one should check xvith the 
assistant who is holding the leg to see that the 
stated amount of internal rotation is being 
maintained 

One arm of a divider, which is set at the pre- 
determined P- X distance is placed in the punch 
hole P and then the lateral border of the femur at 
point A' is scored. This marks off the distance 
from the point of insertion of the nail to the stud 
point of the nail guide The punch hole is then 
made in the center of tins arc so that indentations 
P and A' are on approximately the same level A 
one-eighth inch drill hole is then made through 
the cortex (Fig 12) 

The nail guide set at the proper angle and the 
stud at the determined distance are now applied 
to bone as follows. 

The “stud point” is placed in the drill hole 
It will be found that the nail point enters the 
punch hole P The superior portion of the instru- 
ment base rests on the trochanter and is held 
firmly against the bone In an assistant The nail 
is then drixen through the cortex (Tig 13). The 
stud is remoxed and the instrument is slid off 
the nail (Kg. 14) In this step, one should be 
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most careful not to disturb the direction of the 
nail 

At this point, it is essential that the assistant 
who is holding the extremity should recheck the 
amount of internal rotation \ spirit lev ei is then 
placed on the nail and the litter adjusted until 
it is horizontal Check again with jour assistant 
pnor to driving in the nail The nail is then 
dm en in the full leng th The lmpactor is applied 
to the lateral surface of the femur, over the head 
of the nail and the fractured surfaces jammed 
together with three or four heavy blows (Fig 
IS) During the impaction, if the nail hacks out 
it is to he driven m and then reimpacted The 
assistant who is holding the leg maj non relax 
and the inclinometer can be removed The 
wound is closed m layers, and care is used to be 
sure to obliterate the dead space posterior to the 
trochanter A sealed adhesive dressing is then 
applied (Tig 16) 

AFTER THEATUENT 

The patient is returned to bed without external 
immobilization Movement of the extremity is 
encouraged from the beginning The patient is 
allowed out ol bed in a wheel chair as soon as he 
is able to sit up, usually within a week Crutches 
are allowed when the patient is able to handle 
them, which is frequently as early as 7 days 
Check up roentgenograms m ty be taken at an> 
time that is convenient 

CEVERAL CO\SIDERATIO*JS 

The time for the patient to bear weight on the 
injured ert remit} we belie le, depends upon the 
reduction obtained In our opinion, the ideal 
position for the head in relation to the neck lor 
weight bearing is one in w hich the head is superior 
and slightly anterior This superiorly and an 
tetiorlv placed head with its increase in valgus 
brings the center of weight more directly in line 
with the femoral shaft When we have obtained 
this position, we have no hesitancy in allowing 
immediate weight bearing, as the head fends to 
impact itself on the neck in the axis of the pm 
We have also observe d that when the head is 
slightly anterior to the neck the patient walks 
with the extremity m practically the normal posi 


tion, whereas, when the head is slightly posterior 
m relation to the neck, the extremity is invariably 
rotated externally and the spine hyperextendrd 
If we should get a “varus position ’ full weight 
bearing is deferred until we believe that solid 
bony union exists tte have noticed that a large 
number of these fractures which have gone to 
what we consider solid bony union, first absorbed 
a portion of the neck of the femur This fact has 
so impressed us that we have even considered 
oprntiv e resection of a portion of the neck be- 
fore internal fixation lie believe that the con 
tinuous impaction of weight bearing in the so 
called ' ideal position'’ (which is essentially in 
the axis 0/ the neck and pin) maintains dose 
apposition of the fragments, regardless of the 
amount oS absorption 

The increased density along the fracture line 
which is usually referred to as callus, is in realm 
eburnated bone and indicates non union The 
fractures which have gone to bony union, as 
proved clinically, and on which we have repeated 
x ray check ups, show no increased density at the 
fracture line but a gradual re establishment of 
the trabecula* 

End result estimation as to bony union is 
worthless under 2 years 

At the present time, we are using a modified 
Smith Petersen nail made of Vitalhum (4) To 
date we have no definite criteria as to the time 
for removal of the nail 

These comments are not to be interpreted as 
conclusions, but merely as preliminary observa 
tions based on our experience in 50 cases m which 
various methods of fixation with nad were used 
during the past } years 
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PROBLEMS IN THE SURGERY OF THE THYROID GLAND 

GEORGE CRILE, MD.FACS, Cleveland, Ohio 


N surgery of the thyroid gland the greatest 
chance for error lies in the selection of the 
procedure to be used 

If the thyroid disease is complicated by 
the presence of diabetes and the patient has been 
under treatment for diabetes, the tendency is to 
mistake an apparently safe condition for one that 
is really unsafe If in the diabetic patient the 
gland to be removed is greatly enlarged or if the 
patient has active hyperthyroidism, the allowance 
of a few extra days beyond the time when the 
patient seems ready is a good precaution, a dia- 
betic patient is never as good a risk as he seems 
to be even if all the criteria appear to justify 
operation 

In thyroid surgery, the mere factor of age, in- 
dependent of all other considerations, may tempt 
the surgeon to do too much. In older patients, 
say from 75 to 8s years of age, a house officer 
may routinely order a hypodermic injection of 
morphine for pain or restlessness and be sur- 
prised that the patient enters into his final sleep 
In very young patients, especially if hyperthy- 
roidism is present, a large dose of morphine may 
be required to produce a clinical effect because 
active hyperthyroidism oxidizes morphine 

When there is an obstruction to respiration, 
even if cyanosis is only slight, operation should 
be performed with the most perfect local anes- 
thesia and with the most meticulous care in secur- 
ing hemostasis The administration of any nar- 
cotic and the use of inhalation anesthesia are 
contra-indicated, narcotics or inhalation anes- 
thesia will push such a patient beyond the mar- 
gin of safety by depressing the internal respira- 
tion, thus forcing the surgeon to perform an 
emergency operation 

When the grow th is intrathoracic with one verv 
large lobe extending deep into the chest and 
pressing the trachea far to the opposite side and 
against a smaller lobe, the goiter is apt to com- 
press the trachea to the danger point of interfer- 
ence with exchange of air The patient is then 
apprehensive, nervous, and restless In such a 
case the use of general anesthesia and of nar- 


cotics is a hazard, it is sometimes far better to 
employ local anesthesia Great care must be used 
in the approach as well as in assuaging the pa- 
tient’s fears, for both fear and pain increase 
metabolism, hence increase the probability of a 
rapidly oncoming asphyxia. The difficulty of the 
situation always is that pain and fear must be 
controlled and at the same time depressants and 
narcotics must be avoided Reliance, therefore, 
must be placed upon supporting the morale of the 
patient and quieting his fears while painless dis- 
section of the lesser lobe is carried out under local 
anesthesia Removal of the lesser lobe releases 
the trachea and allow s freer breathing The entire 
picture is changed at once, and it is at this point 
that tire surgeon can recast the scene Under cer- 
tain conditions, however, further operative steps 
may be deferred until the patient’s health is w'ell 
restored 

In these critical cases the use of a very light 
analgesia by means of nitrous oxide and oxygen 
is advantageous, in addition the staff should be 
prepared to force oxygen if a crisis of asphyxia 
develops 

As to the cosmetic question, the skin incision 
should be made to run parallel to the folds of the 
skin and so high in the neck that the scar will 
not descend and finally come to lie upon the 
sternum where it would be conspicuous The so 
called necklace incision too frequently finally be- 
comes stabilized on the sternum, but a scar lying 
among the natural folds of the neck has been 
found to be unnoticeable 

In the exposure of a goiter, it is important for 
two reasons not to divide the muscles trans- 
versely first, a transverse incision of the muscles 
divides the motor nerves and, second, division of 
the motor nerves is followed by complete atrophy 
of the muscles with a permanent disfiguring 
recession in the neck above the clavicle Finesse 
will avoid permanent disfigurement. The best 
method to follow is (1) to use a long vertical in- 
cision from the top of the larynx to the sternum, 
(2) to divide the attachments of the sternothy- 
roid muscle After the incision has been made 
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and the sternothyroid muscle has been divided, 
the goiter will lie exposed 

The surgeon may now be tempted to displace 
the goiter from its bed out into the field by an 
apparentl> simple movement Once this maneu 
rer has been started the surgeon may find the 
upper pole of the goiter projected behind the 
larynx lying deep in the neck between the krynx 
and esophagus In such an emergency the sur 
geon should introduce his fingers underneath the 
goiter until the finger tips gam control of the 
goiter at its deepest point By manipulation he 
may then roll out the entire goiter, extracting it 
from the deep recess it occupies If the extraction 
is immediately follow ed by stridor, the surgeon is 
aware that the recurrent laryngeal nerve has 
been paralyzed— usually permanently 

In some patients the goiter may not be large 
but more of it may he behind the larynx and 
trachea than in front of it This happens more 
often in men than in women, for the reason that 
the muscles in the neck of the male are stronger 
than those in the neck of the female, and there 
fore, following the line of feast resistance, the 
growth is forced into the deeper parts of the neck 
In these cases, as in the case of a deeply lying 
goiter the surgeon may be beguiled into follow 
ing the goiter and rolling it out when as just 
described as the gland is about to be delivered 
into the field, stridor develops— an indication 
that paralysis of the recurrent nerxe has occurred 

If the goiter is mtrathoracic and extends deep 
down into the chest the surgeon m iy be beguiled 
into passing his finger tips in so as to control the 
goiter, the attachment of the goiter being stiff 
intact as the surgeon draws the goiter out there 
may be a great rush of blood from tom vessels 
into the deeper recesses of the neck 

These are examples of pitfalls in surgerv of the 
thyroid gland caused by the use of force instead 
of finesse 

Let us now see bow these pitfalls may be 
avoided 

First, dissection should be earned bloodlessly 
along to the attachments of the goiter to the 
larynx and then bloodless!} to the upper pole of 
the gland The attachments of the goiter to the 
larynx should then be divided betneenhemostats 
thus making easier the approach to the supenor 
pole where, between forceps a bloodless division 
should be made of the supenor pole without any 
force whatsoever having been used to dislocate 
the lobe 

Dividing the points of attachment, now here 
now there, the surgeon finds that m due course 
the goiter will deliver itself from the deepest 


recesses, whether from the thorax, or behind the 
larynx or trachea, with the utmost smoothness 
M e have already mentioned that the extraction 
of an mtrathoracic goiter by force presents a pit 
fall This danger can be avoided by bloodless 
dissection The attachments of the goiter should 
be completely divided and by meticulous care 
the capsule of the adenoma that goes down into 
the chest should be separated The cleavage line 
should be followed all the way down until the 
adenoma can be freed from the slight cohesion to 
the surrounding tissue rhen when all attach 
merits have been freed and when all the vessels 
have been divided and tied we see the intra 
thoracic goiter all but extruding itself by the 
patient s respiratory movements 
An mtrathoracic adenoma of this type maj 
have so meager a blood supply as to threaten 
necrosis To avoid this complication Nature mav 
have thronn out innumerable capillaries to draw 
blood from the outer capsule Theeasy separation 
of these innumerable capillaries causes moreen 
taiy oozing from every point, but light gauze 
packing will quicfclv arrest such oozing The 
packing should be left m place while other details 
of the operation are attended to It will be found 
then that the oozing has stopped in a fashion 
analogous to the spontaneous arrest of bleeding 
in childbirth When the gau#e packing is re- 
moved, preparatory to closing the wound, it » 
well to insert the hand into the bottom ol the 
sat, for a clot of blood will always be found here 
If this residual clot of blood is overlooked pro- 
tracted drainage will ensue 
After the sac is cleansed a square of wdoiorm 
gauze should be wrung out ol salt solution and 
spread over the mouth of the sac, and pressed 
down to its v ery bottom by the hand to make cer 
tain that the bottom has been reached This 
step will insure against further oozing as well as 
against infection After several davs the gauze 
packing should be removed cautiously and 
gradually This cautious maneuver wall obviate 
one of the most serious pitfalls in goiter surgery 
that is, mediastinal hemorrhage and mediastinal 
infection , 

Postoperative mediastinal hemorrhage is v rc 
result ol carrying the dissection outside the lQtie ^ 
capsule of the thyroid thus lacerating some 
small vessels in the mediastinum, which sma» 
vessels are rot endowed with the mccbams 
required for dotting The danger >s apparent 
that this stow oozing may continue indefinitely 
filling the mediastinum and finaffv destroying 
the patient , . .. , 

It sometimes happens that the growth oi « 
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goiter after it has descended into the chest is so 
extensive that it cannot be extracted whole By 
the complete severing of the attachments of the 
thyroid and absolute control of bleeding, by the 
identification of its capsule, by finding the cleav- 
age line between the capsule and the surrounding 
tissues, the surgeon may remove the goiter piece- 
meal, no matter how deep down in the thorax. 

I recall one case of a huge adenoma displacing 
heart, huge blood vessels, and even liver, yet the 
growth was removed piecemeal, without special 
difficulty, and the patient made a good recovery. 

Another danger is presented when a large goiter 
occupies the deep recesses of the neck on both 
sides and the left and right lobes are joined to- 
gether across the trachea by a goitrous bridge. 
The growth on each side so presses against the 
trachea that its lumen becomes narrow and is 
so compressed that a so called saber sheath trachea 
is formed The caliber of the trachea is so reduced 
that respiration is labored and an increasing cya- 
nosis of the nails and lips develops. In such a 
case a most precise, painless dissection with 
reflection of the flaps, and a precise and painless 
transverse division of the muscles overlying the 
right, the left, and the middle lobes, should be 
made. In many cases the easy exchange of air 
will follow this procedure. Moderate asphyxia 
may still continue, and, m order to gain control 
of the goiter, the surgeon may be tempted to 
pass his fingers down underneath a large lobe. 
As he begins to raise the goiter out of its bed, the 
trachea, already compressed by the goiter to the 
limits of safety, may be so completely obstructed 
that a crisis of asphyxia may be precipitated, and 
to the crisis of obstruction, there is added the 
crisis of a rushing hemorrhage This rushing 
hemorrhage is caused by back pressure and wide 
distention of the veins, large distended veins are 
always present over the surface of a large goiter 
and their nails are not only thin but are stretched 
and thus are easily torn. In the midst of the crisis 
of asphyxia from obstruction, therefore, in rolling 
out the goiter these veins are easily torn. The 
gushing blood, of course, must be arrested or 
there will be death from hemorrhage The 
obstruction of the trachea must be relieved or 
there will be death from asphyxia 

To a\ 01'd this pitfall, the following procedure 
is suggested 

After the vertical and transverse division of 
the muscles is made, a bloodless dissection will 
expose the entire goiter, aboxe, below, and 
iateralh . Then it will become apparent to the 
'-urgeon in which direction the goiter mnv be pam- 
lesslx extracted. If pain is produced, metabolism 


will be increased, and increased metabolism may 
precipitate the crisis of asphyxia 
One of three choices usually presents itself: 
(1) A bloodless division of the isthmus, down to 
the laterally compressed trachea Usually this 
procedure releases the lateral pressure on the 
trachea, and the operation may then be pursued 
leisurely. (2) If one lobe is smaller than the 
other, and if by finesse a bloodless dissection will 
free the upper, or the lower, or the lateral attach- 
ments of this lobe, enough relief of the lateral 
pressure will be given to secure a good exchange 
of air. The bloodless, painless dissection, made 
sometimes from below, sometimes from above, 
finally frees the pole of one side or both sides, and 
the great mass of goiter may be eased up out of 
the bed of the xvound sufficiently to free the 
obstruction 

Obviously, the first objective is to free the 
threatening obstruction From this point on, 
provided there has been no hemorrhage, the 
operation is completed in the usual manner In 
some instances the goiter may be removed as is 
the saddle from a horse It is finesse, not force, 
that brings success. Should the surgeon be forced 
to do an emergency tracheotomy amid bleeding 
caused by venous back pressure associated with 
asphyxia, and should there not be time to catch 
and tie all of the bleeding vessels after the 
tracheotomy is made, the head of the patient 
should be lowered and the catheter attached to a 
suction apparatus should be slipped deep into 
the trachea so that the blood can be sucked out 
The extent to which the respiratory tract can be 
freed of blood — and by this mechanism it can be 
freed of blood — is of prime importance in dimin- 
ishing the probability of postoperative pneumonia. 

In operations for hyperthyroidism, especially 
m bad risk patients, the following fact should be 
borne in mind: if the bad-risk patient is sent to 
the operating room and placed upon the operat- 
ing table, draped ready for operation, and is then 
returned to her room, this procedure alone, with 
no operation whatever, w ill entail a mortality rale 

If a bad risk patient is quietly given inhalation 
anesthesia for 20 minutes in her bed, without any 
operation whatsoever, there would be a definite 
mortality 

If a bad risk patient is taken to the operating 
roomand given inhalation surgical anesthesia for 
20 minutes, the mortality would be higher than 
the sum of the mortalities in the first and second 
instances j'ust cited. 

The pitfall presented by these factors of mor- 
tality in severe hyperthx roidism can be axoidcd 
by performing the operation, under analgesia and 
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local anesthesia, in the patient s room with the 
patient in her own bed This procedure can 
safely he earned out in any but the delirious pa 
tient, the delirious patient should never be 
operated upon, for in him an irrev ersible chemical 
breakdown is already in process 
Whether the disease is severe, whether the 
age of the patient is a factor, whether the patient 
does not respond to rest and Lugols solution 
whether a heart lesion is present whether severe 
diabetes is present whether the patient be utterlv 
without morale— these factors whether only one 
or a combination of them be present demand 
the utmost caution The pitfall m such a case is 
that, before operation, a limited objective has 
been decided upon by the surgeon — a ligation 
possibly, or a lobectomy —but in the preparation 
of the patient and in the progress of the opera 
tion, he may be so pleasantly surprised by the 
apparently good condition of the patient that 
instead of adhering to the limited objective he 
proceeds to finish the operation — and the patient 
as well 

It is axiomatic that the scope of the operation 
previously decided upon, should not be increased 
during the operation although it may be dimin 
ished Indeed it is always well to remember that 
the operation can be suspended at any time 
Another pitfall is presented when in the course 
of operation, the highly nervous patient devoid 
of morale becomes fretful under analgesia and 
local anesthesia with a tendency to struggle and 
the surgeon instead of stopping the operation, 
with more impatience than judgment has the 
patient put under complete surgical anesthesia 
thus precipitating a thv roid crisis 
Another pitfall relates to sedation a patient 
semiconscious completely quiet, under amytal 
avertin, etc— a condition ideal for the surgeon 
but not for the patient — ma\ never wake again 
Obviously, to overcome this pitfall the use of 
amytal or avertin except in small doses and m 
young subjects, should be avoided 
What about the patient from 1 to 10 years of 
age who has severe hyperthyroidism 5 Vre pit 
falls presented by these patients 5 
In such patients safety lies in the hands of the 
anesthetist Miss Adams of our clinic surro-rds 
these hyperkinetic children who are burning 
with metabolism with a kindergarten atmosphere 
for days and weeks and even for as long as a 
month She has taught them games allowed 
them to play with the gas machine e en to blow 
up the gas lag until a safe date for the operation 
can be set bv her W e do not operate until M»«s 
Adams believes that she can administer the 


anesthetic to the hyperkinetic child in its bed m 
its room, without causing the child to ciy or 
struggle The operation then is performed as 
quickly as possible Thus earned out the risk is 
slight If however the patient is afraid or strug 
gles, the nsk is accordingly increased 
A pitfall to be avoided after operation m the 
case of a bad risk patient with hyperthyroidism 
is watchful waiting until a ensis has developed 
for once the uprush of temperature pulse reyira 
tion, nerv ousness, sleeplessness has taken plaie, 
it is difficult to regain control Hus pitfall can 
be avoided by treating the patient immediately 
after operation, not in accordance with the symp- 
toms in the individual case but in accordance 
with statistical indications For instance if the 
patient is 60 y ears of age, emaciated, feeble pre 
maturely old, looking even older than her years 
and has only moderate hyperthyroidism, the nsk 
in this patient according to statistics is not good 
Therefore although at the close of operation sveh 
a patient may appear to be in a surprisingly good 
condition, according to statistics the probabilities 
are that difficulties may arise in a patient of her 
type and she should therefore be given the ad 
vantage of being put into an oxygen tent at once, 
of receiving glucose intravenously and under 
certain conditions of being given a blood trans- 
fusion If all of this is done in the after treatment 
of a patient who appears to be in excellent condi 
tion after operation almost never will a post 
opera tne crisis occur 

The logic of such treatment is analogous to 
lhat of being vaccinated against small pox or 
inoculated against tvphoid fever Statistically 
vaccination and inoculation are indicated No 
one will ever know however whether the protec 
tion was needed in any individual case 

Another pitfall is observed in cases in which a 
most trifling exciting cause may result in death 
some days after the operation tf the dissection 
has been earned so closely upon the larynx and 
the trachea as to lay naked the sensory nerves 
lying upon the surface of the lary nx and trachea 
The immediate connection of these nerves is with 
the wall of the larynx and trachea and the 
underlying mucous membrane as is plainly in 
dicated by the fact that touching the surface of 
the larynx and trachea causes reflex coughing 
The reaction to touching the external surface of 
the naked larynx and Irachea is precisely the 
same as that which results from the presence of a 
foretgn bodv in the lary nx and trachea 
One reaction to the presence of a foreign body 
in the larynx and trachea is the secretion of large 
amounts of tenacious mucus There irritationof 
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the surface of the larynx and trachea likewise 
produces the secretion of large amounts of tena- 
cious mucus Large amounts of tenacious mucus 
float back and forth in the trachea and the 
bronchioles, now and again causing an obstruc- 
tion of a branch of the bronchial tree This ob- 
struction may be followed by infection, and infec- 
tion by mucopus, which may be spread about 
producing bronchial pneumonia, and bronchial 
pneumonia may cause death This pitfall may be 
avoided by always leaving a covering over the 
sensory nerves of the larynx and trachea, as but 
a trifling irritation of the sensory nerves of the 
larynx and trachea may cause death 

If bronchial pneumonia develops from any 
cause, the pain and the stiffness of the neck may 
so interfere with the raising of the mucopus that 
it not only causes high fever and rapid pulse but 
interferes with proper ventilation of the lung As 
suggested by Dr George Crile, Jr , in some cases 
great relief follows the placing of the patient in a 
head-down position, thus allowing the mucopus 
to drain out slowly from the mouth and the nose 
Following the postural drainage, the temperature 
will become lower and the patient will improve 
This can be repeated as often as the mucopus 
accumulates 

In patients with edema of the extremities, 
ascites, and pleural effusion, Dr Russell Haden 
has made the observation that this state is due 
to a changed relationship between the serum 
albumin and the serum proteins A serious pit- 
fall may follow any operative procedure on this 
type of patient. 

In such cases the patient’s blood should be 
replenished with normal serum and protein by 
means of blood transfusion Blood transfusion 
should be repeated and repeated until the swell- 
ing, the ascites, and the state of the blood return 
to the normal 

Finally, the worst pitfall of all — death itself — 
may be overcome In a case of my own — a pa- 
tient with a large malignant adenoma causing 
labored respiration — a slow, oncoming asphyxia 
from obstruction was threatened 

This patient entered the hospital in the night She was 
unable to lie down \\ hen brought to the operating room, 
she w as obliged to sit on the w ard cart and w as struggling 
for breath '1 lie goiter was \cr\ large and the condition of 
the patient was such that general anesthesia was impossi- 
ble While l was wondering how we could meet this cmer- 
genc> , the patient fell back on the w ard table in the operat- 
ing room, the heart and respiration stopped She was 
dead 

At the time, we had immediately available an emergency' 
kit of adrenalin and saline \\ lfli no preparation of my 
hands or of the held, 1 exposed the goiter with a sweep of 
the knife and took it out while the patient was dead I 


had the advantage of only passive bleeding As soon as 
the goiter w as removed, w e injected adrenalin solution into 
the heart and gave artificial respiration In a minute or 
two, gasping respiration began, the heart leaped into ac- 
tivity, and within a few minutes regular respirations were 
restored, the vessels began to bleed, and the patient soon 
became conscious 

Despite the lack of preparation and despite the crisis, 
the patient recovered, and lived for 2 H years, when she 
died from a recurrence of the cancer 

One of the most common pitfalls is that of 
depending on the basal metabolic rate for setting 
the time and determining the extent of operation 
To depend upon a laboratory procedure is like 
matching pennies for the fate of the patient. 

Let us compare the information offered by the 
basal metabolic rate with the five factors of 
danger in goiter surgery. It is true that the 
recurring excitement and anxiety of an inex- 
perienced technician would just about cancel the 
quieting effect of rest, Lugol’s solution, and seda- 
tives A negative atmosphere of calm and quiet 
is essential for making a metabolism test in the 
patient with hyperthyroidism. 

The first factor of danger m our complete 
reliance upon the basal metabolism test concerns 
the age of the patient Now the age of the pa- 
tient is more accurately obtained by asking and 
by observing the patient, than by determining 
the metabolic rale in order to ascertain the age 
The second factor of danger is the loss of heart 
reserve More accurate information as to the 
heart function can be obtained by examining the 
heart than by determining the basal metabolic 
rate 

The third factor of danger is a change in the 
serum albumen serum protein relation in the 
blood This danger cannot be estimated by a 
basal metabolic test 

The fourth factor of danger is the extreme loss 
of weight Obviously, this is best determined by 
weighing the patient and by judging bis appear- 
ance 

A fifth factor of danger is the lack of morale of 
the patient It would seem as logical to weigh a 
man to find out how honest he is as to make a 
basal metabolism test to find out how brave he 
is In other words, the surgeon should function 
as a physician rather than as a laboratory tech- 
nician 

And this leads us to the most important pitfall 
of all— that presented by the differential diagnosis 
First, there is the danger of making a hasty diag- 
nosis of hyperthyroidism if the patient has an 
adenoma, tachycardia, nervousness, tremors, 
emotionalism, a metabolic rate of perhaps +15 
per cent with little change in weight, great in- 
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stability m the pulse rate and little endurance, a case excision of the adenoma will fail to lower 
with a normal appetite and with excessively the basal metabolic rate and will fail to cure the 
active sjrapathetic reflexes In such a case thy essential hypertension On the other hand bi 
roidectomy would remove the adenoma but lateral celiac ganghonectomy and denervation of 
would give onlv temporary relief from the symp the adrenal glands will lower the basal metabolic 
toms which would soon reappear In such a case rate and abate or cure the hypertension 
the disease is neurocirculatory asthenia which Other errors in diagnosis are made m cases of 
cannot be cured by thy roidectom), but for which goiter in which emotional instability and a mod 
denervation of the adrenal glands would give a erate increase of the basal metabolic rate are pre 
specific cure sented in a patient who is passing through the 

Second, there is the danger of making a diag menopause 
nosis of hyperthyroidism in the case in which the In all such cases of incorrect diagnosis the sur 
patient has a large adenoma with essential hvper geon takes the goiter but the patient keeps the 
tension The basal rate may run as high as +45 disease 
per cent but associated with this high metabolism summary 

rate there is less nervousness less tremor less \\e have endeavored to present some ot the 
emotionalism and less tachycardia than is pres pitfalls which may be encountered in the surgical 
ent in a patient with hyperthyroidism with as treatment of diseases of the thyroid gland There 
high a basal metabolic rate In such a case the are three prime requisite* for the avoidance of ail 
high basal metabolic rate is due to the increased these pitfalls which are (1) to make a correct 
vascular bed of the adenoma and to the increased diagnosis (2) to treat each patient strictly as an 
metabolism winch is sometimes seen in uncom individual, and (3) to treat the emergency before 
plicated cases of essential hypertension In such it occurs 
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PRE-OPERATIVE MEDICATION 

D URING the last decade, pre-opera- 
I tive medication lias been a frequent 
subject for discussion, and a wide 
variety of drugs lias been suggested in vari- 
ous combinations and dosages, but so far, wc 
have no single drug that wc can call ‘'ideal " 
Adequate preparation includes preparing the 
patient mentally as well as physically, and 
should begin vith the admittance of the pa- 
tient to the hospital If he appears undulv 
neivous at the time of his arrival, a sedative is 
administered before any examinations are 
made, lie should be advised that everything 
nill be done to make him as comfortable as 
possible while in the hospital Since it is es- 
sential that he have a good night’s rest prior 
to operation, a sedative is given at bedtime, in 
sufficient dosage to produce sleep 

'Die object of preliminary medication is to 
allay any fear or apprehension on the part of 
the patient concerning the operation or anes- 
thetic, and to bring the patient to the operat- 


ing room in as normal a condition as possible, 
for the right mental attitude is often most 
helpful in attaining the best results. Hyper- 
sensitive, nervous patients maj' actually ex- 
perience shock from fright alone, without 
having had any actual pain or discomfort. 
Preliminary medication as used today is not 
only beneficial to the patient and surgeon, but 
especially so to the anesthetist, for in addition 
to taking a smoother anesthetic, the actual 
amount of anesthesia used is less. 

Morphine and its derivatives, hyoscine, the 
barbiturates, avertin, chlorbutanol, and par- 
aldehyde are among the many drugs that have 
been suggested for pre-operative use Quick 
acting sedatives of relatively short duration, 
are preferable to the longer acting hypnotics, 
since a prolonged narcosis with attendant de- 
pression of respirations is very undesirable, 
when a general anesthetic is used 

Pcntabarbital sodium combined with mor- 
phine and atropine accomplishes more, and 
has less disadvantages than any of the other 
drugs commonly used and allows a wider choice 
of anesthetic agents The dosage is varied 
according to the anesthetic used When local 
anesthesia is used, larger doses of pcntabarbi- 
tal sodium are given as deeper sedation is 
desired The barbiturates are definitely indi- 
cated in the field of local anesthesia, since they 
tend to ncutializc any toxic efi'ccl that may 
arise from the procaine and at the same time 
they increase the tolerance of the patient for 
epinephrine, which is often combined with the 
local anesthetic The only contra-indication 
to the use of the barbiturates before operation 
is when cyclopropane is to be used, since both 
drugs have a tendency to lessen the amplitude 
of the respirations 
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When the primary lesion is removed in any 
of the last three groups, it should be termed 
a “palliative resection.” In these patients 
there is little or no prospect of a cure, but they 
may receive sufficient benefit to justify re- 
section of the primary lesion To benefit this 
group of patients, resection will often be diffi- 
cult and extensive 

During the 30 year period in the develop- 
ment of the operative management of malig- 
nant lesions of the large bowel, the “operabil- 
ity” or resection rate has unquestionably been 
rising It was necessary early in this period 
to limit resection to the more favorable cases 
in order to evaluate results, to avoid compli- 
cations, and to develop new operative plans 
of management The operability rate has 
risen from approximately 30 per cent to 75 
per cent This rise is probably not due to an 
appreciable increase in the number of favor- 
able cases submitted to resection, but has 
rather been due to the fact that the limits of 
operability have been extended to include 
many more advanced cases The operability 
rate has also been influenced by other factors . 
an increased experience in dealing with the 
advanced cases, graded or stage operations, 
a lowered operative mortality, and a desire 
to extend the benefits of resection to as many 
cases as possible Because of this later ex- 
perience it is now possible to evaluate the 
benefits of resection for the extensive cases 
as well as for the favorable ones 

In order to justify its performance, resec- 
tion of an extensive bowel malignancy, when 
the chance for cure is small, should offer real 
advantages Palliative resection should not 
be performed in the face of a high operative 


risk, it should bring comfort and reasonable 
activity and an expectancy of at least one 
year of life. The real problem, then, is to 
select the patients that can reasonably be ex- 
pected to receive these benefits No definite 
rules can be stated It is obvious that the 
individual surgeon should base this decision 
upon his experience with more favorable 
cases If m his hands the operative mortality 
is high, there will not be sufficient justification 
for extending the limits of operability, since 
a higher mortality can be expected in this 
group of advanced cases The individual sur- 
geon should carefully consider the findings in 
each case and decide whether resection is 
justifiable when the malignancy has extended 
beyond its primary site 

In later studies of the operative mortality, 
postoperative complications and late results, 
the palliative resections should be separated 
from the group of resections in which the 
malignancy has not extended beyond the 
bowel or regional nodes Separation of the 
cases into these two groups will permit careful 
evaluation of resection in the advanced cases 
Based on our present experience with the 
less favorable cases of carcinoma of the large 
bowel, resection would seem justified in any 
patient who was a reasonable operative risk, 
who had an expectancy of life of over twelve 
months, and in whom it appeared technically 
feasible Due to postoperative complications 
and a higher operative mortality, the pursu- 
ance of this policy will at times be disappoint- 
ing However, there will be many quite satis- 
factory results in the apparently advanced 
case now too often refused the help that re- 
section may ofier. R B Catxell 
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Avertrn, which was original!} used as an 
anesthetic with variable success, is now used 
satisfactory in selected cases for preliminarj 
medication 

For years morphine and hyoscme have 
been w idel> used before operation In the 
majority of cases they are v er> satisfactory, 
they allay all fear and apprehension, but thev 
may produce too profound a narcosis, which 
is decidedl} undesirable Hy oscine may cause 
some patients to become dehnous and unruly, 
while in others the respirations may be ex 
tremel} depressed or the heart rate markedly 
accelerated Furthermore, the narcosis is of 
ten prolonged following the operation and at 
times may even be alarming 

In order to ascertain whether pre operative 
medication mfluencedthepostoperativecourse, 
a study was made of the records of over 9 000 
major operations which were performed at St 
Luke’s Hospital, St Louis The cases studied 
were placed in three groups according to the 
drugs used before operation morphine atro 
pine, morphine hyoscme, and morphine atro 
pine and one of the barbiturates Some rather 
interesting facts v ere revealed Similar com 
plications occurred after each type of mcdi 
cation, but there were only two that stood out 
conspicuously enough to warrant special con 
sideration namely, catheterization and the 
subsequent development of cystitis and pje 
liUS as manifested by pus m the urine 

Comparatu e studies were made of each type 
of operation and of each pre-operative drug, 
and in every incident the percentage of post 
operative complications w as higher when hy o*s 
cine had been used The anal> sis show ed that 
18 7 per cent of the patients who had received 
morphine and atropine developed some form 
of postoperative complication while in the 
morphine h\o«cine group, complications oc 
cutred in \\ 8 per cent and m the morphine 
atnipme barbital group w onlv 169 p'-r cent 
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From this study it appears that the pre 
operative drug does influence the postopera 
tive course and also that one is justified w 
stating that hyoscme combined with morphine 
is contra indicated for prt -operative prepara 
tion The most satisfactory preparation is the 
administration of 3 grains of pentabarbital 
sodium dissolved in xo cubic centimeters of 
normal saline and given as a retention enema 
one and one half hours prior to the operation, 
and m forty five minutes this is folio? p d by a 
hypodermic injection of }'c gram of morphine 
combined with r/rgo grain of atropine sul 
phate E Vernon Mvsuv 

PALLIATIVE RESECTION FOR 
EXTENSIVE LARGE BOWEI 
MALIGNANCY 

T HE generally accepted opinion ri 
yarding malignant growths which 
are still localized to the bowel i» that 
they should be treated by radical surgery In 
cases in which the growth is more extensive 
and perhaps also accompanied bv metastases 
local or distant, there is no well established 
opinion In some of these cases radical sur 
gciy should be attempted although the reset 
tion may not remove all of th* malignancy 
Accumulated experience m handling the more 
advanced cases seems to justify radical re«ec 
tion oven though there seems little or no pros 
pect of cure 

In 30 to 40 per cent of all the cases ob 
served the fesion is localized to its point of 
ongm in the waff of the bowel It is m this 
group that a radical operation offers the best 
chance for cure There is an additional 30 to 
40 per cent of cases that are less favorable 
This is because (1) there is extension to the 
regional ivmph nodes (2) local invasion and 
adherence to contiguous structures {3J spread 
to distant nodes, and (4) liver metastases 



THE SURGEON’S LIBRARY 


REVIEWS OF 

I N THE preface of Chemistry of the Brain 1 the 
author states “This book attempts' to bring 
together data which are widely scattered m the 
literature in as orderly a position as possible ” 
The subject matter is divided into chapters, the 
first of which deals with a very interesting history 
of the early researches on analysis of the brain 
Then follow chapters upon sterols, phosphatides, 
fatty acid metabolism, cerebtosides, carbohydrates, 
nitrogenous metaboksm, electrolytes and gases, 
physical chemistry, enzymes of the brain, compara- 
tive and developmental neurochemistry, metabo- 
lism of the central nervous system as measured by 
gas interchange, pathological gaseous metabolism, 
diets, vitamins and degeneration of the nervous 
system, oxidations m the brain, and last a quasi 
philosophic consideration of the brain and thought 
Although the title of this book is Chemistry of the 
Brant, as can be seen from the contents, it also 
deals with the chemistry of the cord and nerves, in 
short neurochemistry It is stated in the preface 
that one of the “techniques” for studying the 
chemistry of the brain is “the analysis of the 
chemical consequences of the activity m various 
so called ‘regulatory centers’ of the brain, such as 
the sugar and respiratory centers ” This “tech- 
nique,” therefore, must combine chemistry with 
physiology and pharmacology. In addition there is 
included in the text chemical responses to many 
procedures— psychologic stimuli, drugs, oxygen 
deprivation, carbon dioxide administration, metals, 
and food stuffs The inclusion of such matter often 
dealing more with physiology of endocrine and other 
organ function changes seemed to the reviewer, 
since such data are already well documented, to add 
little to the value of the book and to detract from 
its value a continuity of reasoning 
Throughout the book are noted the results of 
studies upon the subject matter of each chapter in 
nervous diseases They are presented with little 
consideration as to the credibility of the results as 
judged by the training in chemistry of the author, 
methods used, and the logic of deductions Since 
in many instances the authors were clinicians, it 
was rather the rule that some found a certain change 
while others either were unable to find it or found a 
different change The result is that there are named 
a series of changes in relation to various diseases 
which leave the reader in a state of confusion 
Although these notations occupy a considerable por- 
tion of the book, the index is deficient in that were 
one interested in finding the chemical changes 

‘CnEinsTEV or inn Brain By Irvine H Page. A B (Chcm ), M JD 
Springfield, 111 , and Baltimore, Md Charles C Thomas, 1537 
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occurring in some one disease as schizophrenia he 
would be unable to find it unless he searched under 
each chapter 

It seemed that many controversial results were 
included and other authenticated ones omitted 
For example, the regulation of metabolism by brain 
centers is discussed with a short paragraph, and 
there is no mention of all of the important work 
upon metabolic processes regulated by areas in the 
hypothalamus of recent years Although dis- 
turbance of creatm-creatinm metabolism is de- 
scribed as occurring in polyneuritis, dementia 
pnecox, other diseases, and scurvy, no mention is 
made of its change in the one condition in which it 
is constantly found, progressive muscular dystrophy 
On the other hand, one finds such a statement as 
“Voluntary overbreathing may bring about a com- 
parable condition to that noted m hysteria and 
encephalitis ” What it may bring about is a state 
of alkalosis, whether in hysteria or encephalitis or in 
normal man but certainly nothing else. When an 
attempt \s made to draw conclusions from com- 
paring the psychologic effect upon catatomcs of 
breathing 20 to 30 per cent carbon dioxide gas 
mixtures with those of amytal, one gets far afield 
from chemistry 

In the preface the author states “Clinicians will 
no doubt object that this book is too chemical and 
the chemists that it is too clinical ” The reviewer 
thinks that it is not chemical enough The clinical 
applications should either be omitted or critically 
analyzed and properly indexed 

Referring to the original purpose of the book, 
namely, to bring together data which are widely 
scattered in the literature, it is with great pleasure 
that one sees such an attempt The clumsy at- 
tempts of clinicians to dabble m chemistry, their 
blind groping contrasted to excellence of chemical 
technique, indicate the necessity for teaching chem- 
istry to clinicians and stimulating chemists to 
undertake research m diseases of the nervous sys- 
tem These this book does and very well The 
selections of subject matter have been made with 
fine discrimination with regard to relative impor- 
tance, accessibility of literature, and need for work 
This may be illustrated by the emphasis upon the 
r 61 e of the lipids The other chapters are equally well 
presented and adequate source references at the 
beginning of each chapter are very valuable Occa- 
sionally one may find some statement to which 
exception might be made, for example, it would 
seem from micro-incmeration methods that the 
conclusion of Spatz, which is quoted, that the sub- 
stantia nigra was rich in iron, is incorrect 
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the simple bit of advice to perform laparotomy when 
the diagnosis of ectopic pregnancy is made How- 
ever, it seems that too much emphasis is placed on 
the conservative management of this condition 
This is about the only condition in which a ruptured 
viscus is not treated by immediate surgery and it 
has always been puzzling that since hemorrhage 
always accompanies this rupture there are those 
who still advise “treating the shock before oper- 
ating ” This shock means exsanguination and the 
best means of treating that is first to stop the blood 
loss and then to restore the loss by transfusion 
The authors unquestionably outline the treatment 
of this condition for the general practitioner and 
not for the experienced operator More emphasis 
on the restoration of lost blood might well be 
included in the consideration of this subject 

Under the heading of “Myoma and Adenomyoma 
of the Uterus” methods of radical treatment are 
delineated These comprise the various operative 
procedures and radiation The authors’ technique 
for hysterectomy is set forth and is admittedly dif- 
ferent from that of most other operators, however, 
the reason for each step of the operation is explained 
in detail Radiation methods are discussed and the 
type of radiation and the plan of selection of cases 
for each type of treatment are outlined 

One hundred and thirty pages are devoted to cancer 
of the uterus, representing an exhaustive survey of 
the subject Every aspect of this all important 
problem of gynecology is covered The authors’ 
choice of treatment for carcinoma of the cervix 
uteri is radiation alone and a chronological resume 
of their wide experience m dealing with this condition 
is presented Statistics are quoted from the works 
of the authors as well as of several other workers in 
this field, which emphasize two things (i) that the 
mortality from carcinoma of the cervix is high (75 
per cent) and (2), that the reason for this is that 
the majority of cases are well advanced when first 
seen After a most masterful presentation of the 
subject, the authors repeat the oft-expressed hope 
that the answer to this great problem will be met 
and they admonish the medical profession to be 
ever alert in this connection to their civic responsi- 
bilities 

The subject of carcinoma of the corpus includes 
points of diagnosis, pathologic grading, and clinical 
classification In commenting on the principles of 
treatment, the authors point out that carcinoma of 
the corpus may be diagnosed earher than carcinoma 
of the cervix its location in the endometrium causes 
bleeding, so that the patient consults the physician 
early, and a diagnosis is made and treatment insti- 
tuted before the condition is too far advanced Thus 
carcinoma of the corpus is more favorable for 
surgery, but is less favorable for radiation therapy 
since carcinoma of the cervix is more easily reached 
Pre-operative radiation is advised for carcinoma 
of the corpus, it devitalizes the carcinoma and 
diminishes the chance of spread at the time of 
operation 


The various methods of dealing with inflam- 
mations of the cervix are discussed and described 
Illustrations are plentiful and graphic The tech- 
nique of curettage, its indications and its dangers 
are stressed 

The next 300 pages of this book are devoted to 
corrective and plastic procedures Retrodisplace- 
ments, prolapse, lacerations of the pelvic floor, and 
genital fistulas are all very thoroughly considered, 
and the various and numerous operations for each 
condition are described The illustrations are well 
chosen to exemplify a particular point Malforma- 
tions and operative procedures for their correction 
are adequately discussed 

The remainder of the book considers the subjects 
of anesthesia, after-care of the patient, and medico- 
legal problems 

This book represents a tremendous amount of 
w'ork and experience Like all works of its kind, it 
must necessarily reflect the personality of its author 
and his own ideas which may conflict with the 
ideas of other experienced workers in the same 
field, but such conflicts of ideas and procedures are 
for the most part minor, which in the end have little 
effect on the more important phases of the subject 
Fundamentally in the field of gynecology, there is 
rather uniform agreement among the leaders in this 
specialty as to the most rational methods of treat- 
ment and much of the credit for this uniformity of 
ideas and procedures must go to the senior author 
of this book and his contemporaries who have con- 
tributed so much to the advance of gynecology The 
book deserves a place in the library of every gyne- 
cologist and will guide the general practitioner in 
the right direction C C Doherty 


T HE book A Practice of Orthopedic Surgery 1 repre- 
sents the most commonly accepted conceptions 
of orthopedic surgery m the English speaking 
countries It is a clear and concise exposition of 
orthopedic surgery in the form of a syllabus From 
the book, it is evident that the author is of the 
school of that great teacher of orthopedic surgery, 
Sir Robert Jones 

For the most part, controversial ideas, such as 
individual technique, are wisely circumvented The 
subject matter is presented with primary emphasis 
on principles At the same time, the book is prac- 
tical and shows selection of an experienced ortho- 
pedist No attempt has been made to make it com- 
plete and it is in no sense a reference book nor does 
it represent an advancement m progress in ortho- 
pedic surgery 

To the orthopedic surgeon it offers little that is 
new, for him the exposition may be too incomplete 
and not very stimulating It is an excellent book for 
students The material is chosen wisely on the 
basis of practical knowledge from the point of view 
of teaching, and definitely represents the teaching 
of the Liverpool University. Esal Hauser 
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It should be expected that this book will st«nu 
late much needed work w chemistry of the nervous 
system direct clinicians properly to plan experi 
tnents prevent repetition of needless work and 
bring about a better understanding of the functions 
of the nervous system Le«j» J Poiloc* 


T HE title 5 of the book is somewhat misleading for 
this Horse and Buggy Doctor is a medical and 
surgical specialist of high order ut disguise No 
medical practitioner can fail to enjoy his thrilling 
story of the education of a doctor— boyhood school 
days that rival Tom Sawyers a medical coarse at 
Northwestern under Jaggard and Fenger a pr a c 
tical course m fighting diphtheria and mud pneu 
morna and snow drifts typhoid and vicious dogs for 
four years on the Kansas prames two years of m 
tensive study in Berlin under Hans Virchow the 
pathologist IValdeyer, the anatomist, von Berg 
raann the surgeon two years during which he 
' missed working in the university sit Sundays just 
gadding around and one week day sick ' finally 
seven years as professor of histology and pathology 
JO Ihe University Medical College of Kansas City ai 
fifty dollars a month 

The students were of all ages and previous con 
dutions of servitude— butchers barbers bncllavers 
reformed schoolteachers and clergymen Living 
with them in the laboratory much of the day I 
learned to know them well The fine regard these 
boys have favored me with down through the years 
is still a constant source of pleasure and a magnificent 
reward for doing my best for them Though there 
is no evidence that any of them remembered any of 
the pathology f tried to teach them they seem to 
have remembered all the jokes My stones at least 
must have been good 

Equally fascinating is the story of the trials and 
successes of kitchen surgery and the hospital that 
eventually developed at Halstead Kansas in spite 
of various and sundry diseases (that laid low the 
doctor himself) and the devil s cohorts my fellow 
citizens 

To dwell too much on the story however would 
be to overlook the wise philosophy and deep under 
standing which runs through every chapter of this 
book To look beyond the nausea and vomiting the 
sudden dysphagia ibe loss of weight the sleepless 
ness and discern the young woman whose sweetheart 
had jilted her the unhappy wife who suffered from 
the fear of another pregnancy or from blondo 
phobia the business man worried to distraction bv 
financial reverses and thoughts of a family unpro 
vided for the father constantly confronted with the 
picture of a loved one gone bevond recall- these are 
lessons the author learned in the strenuous sears that 
were literally tilled to oversowing with work hard 
ship fun grief and brilliant success 

No young surgeon who reach, this book will tad to 
find help and guidance in some of the man v problems 

mt ({one »od Bu at Doctor 8 1 fWtiw E ffcrt fc U O 
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that constantly confront him No older man but 
will hve again with the author both happy and un 
forgettable experiences of the days gone by 

Sumner 1 Koch 


J N THE preface of the comprehensive work 
entitled Optraine Gynecology* the senior author 
states that the book has been largely rewritten and 
rearranged There are aoo new illustrations in this 
the fifth edition of the book which brings the total 
up to 1264 illustrations 

The ovaries are the first subject to receive con 
sideration in this work The procedure followed in 
arriving at a diagnosis is outlined and the factors 
considered in an individual case to determine 
whether or not to operate on that patient are 
enumerated The danger of postoperative pen 
tonitis in cases of endometriosis is emphasized, the 
authors preferring to dram in all cases of endo- 
metriosis This is rather a new idea and one here 
tofore not considered by other authors It would 
seem that the Crossens view with alarm a condition 
that is not generally put in the high brackets of 
mortality and morbidity by others experienced in 
the treatment of this condition Ovarian patbologv 
is outlined and the choice of treatment in each type 
of case is suggested Case rcpocts from the authors 
experience are frequently cited to emphasise the 
indication for a given procedure 
Pelvic inflammations are next considered In 
acute salpingitis conservatism is advised surgery 
being resorted to only in the late stages and then 
only if a persistence of symptoms warrants «t 
General sepsis appendicitis tubal pregnancy pelvic 
endometriosis and pelvic tumors with a twisted 
pedicle are conditions mentioned in the differential 
diagnosis of acute salpingitis In dealing with acute 
pelvic cellulitis the various sites of abscess forma 
tion are discussed and the technique of draining » 
described A warning of the danger of irrigating 
these cavities is voiced the authors prefer to rely 
on gauze drainage Under the treatment of acute 
thrombophlebitis a method for the ligation ana 
cxcuion of the ovarian veins with removal of the 
adnexa and even the uterus is described The opera 
Uve management of chronic salpmgo-oophontis is 
outlined the choice of procedure depending on the 
amount of involvement . 

\dmonition to differentiate clearly between the 
presence of gonococci and the streptococci m eliologj 
cal factors in chromcpelvirdisease is well emphasized 
the authors voicing the general! v accepted opinion 
that it is never safe to operate in the presence of a 


streptococcus infection 

Other diseases of the ovaries and tubes are 
treated in chapter 3 In pelvic tuberculosis removal 
of the affected parts is advised In considering 
ectopic pregnancy the authors deal with the vat* 0 * 1 * 
phases of this subject and do not pass it off wit 
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PRELIMINARY PROGRAM FOR 1938 CLINICAL CONGRESS 


T HE surgeons of greater New York, 
under the leadership of strong and 
representative committees, plan to pre- 
sent a program of operative clinics and 
demonstrations for the twenty-eighth annual 
Clinical Congress of the American College of Sur- 
geons, October 17 to 21, that will provide a com- 
plete showing of their clinical activities in all 
departments of surgery of that great medical 
center The committees have the hearty co- 
operation of the clinicians at the five medical 
schools and more than seventy hospitals that will 
participate in the clinical program. 

A preliminary schedule of operative clinics and 
demonstrations at the hospitals and medical 
schools is presented in the following pages This 
will be revised and amplified during the weeks 
preceding the Congress Clinics are to he held on 
the afternoon of Monday, October 17, and the 
mornings and afternoons of each of the following 
four days Wednesday, October 19, has been 
designated as Brooklyn-Long Island day and the 
clinical program on that day will be presented in 
Brooklyn hospitals 

In addition to an ample and well-arranged 
schedule of operative clinics, at which the tech- 
nique of a wide variety of surgical procedures will 
be demonstrated in the operating rooms, the com- 
mittees have arranged a series of non-operative 
clinics in many of the large hospitals and the 
medical schools for the presentation of important 
work being done in many special fields, such as 
fractures, cancer, traumatic surgery, neuro- 
surgery, thoracic surgery, plastic surgery, ex- 
perimental surgery, etc. It will be noted that the 
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New York 


Henry W Cave, Chairman 
Howard A Patterson, 
Secretary 
Frank E Adair 
Frederic W Bancroft 
Frank E Berry 
Robert E Buckley 
Ralph Colp 
William Dakrach 
Carl Eggers 
George J Heuer 
Charles Gordon Heyd 
Robert H Kennedy 
Samuel J Kopetsky 


John A McCreery 
John J Moorhead 
Eugene H Pool 
James I Russell 
Morris K Smith 
J Bentley Squier 
Byron Stookey 
George Gray Ward 
Benjamin P Watson 
Carnes Weeks 
John M Wheeler 
Allen O Whippi e 
Philip D Wilson 
Arthur M Wrigh 1 


Brooklyn-Long Island 


Donald E. McKenna, 
Chairman 

Charles A Anderson 
Robert F. Barber 
J Wesley Bulmer 
Chester L. Davidson 
Augustus Harris 


John E Jennings 
A. W Martin Marino 
Raymond B Miles 
Leo S Schwartz 
Fedor L Senger 
Robert A Wilson 


programs are so correlated that the visiting sur- 
geon may be assured of the opportunity to devote 
his time continuously, if he so desires, to clinics 
dealing particularly with the special subject in 
which he is most interested. As for example, 
clinics in thoracic surgery, neurosurgery, frac- 
tures, etc , will be available each forenoon and 
afternoon dunng the Congress. 

The actual program of the Congress will be 
published from day to day in the Daily Clinical 
Bulletin. A complete detailed clinical program 
will he posted m the form of bulletins at head- 
quarters each afternoon for the succeeding day 
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A PRELIMINARY thumbing through Fractures 
T* 1 a> *d Dislocations 1 a small indexed volume of 
*46 pages suggests that no attempt vs as made to 
make it encjclopedic but rather to present the 
more common varieties of fracture and methods of 
treatment that have been successful id the author s 
hands Appended to each chapter is a reference list 
of standard texts on the subject matter of the chap 
ter and journal citations in which the reader can 
get additional and more detailed information 

Before taking up the treatment of specific bone 
njunes the author devotes about 43 pages to the 
important fundamental considerations in this field 
namely bone repair examination of suspected frac 
tines complications, and the medicolegal aspects 
of this phase of surgery The general principles of 
immediate treatment emergency splinting immo 
bilization, traction and after care are also briefly 
discussed 

The remainder of the text is devoted to the treat 
ment of various fractures systematically set forth 
The principles and methods advocated by the 
author are generally in accord with contemporary 
thought and little substance of controversial nature 
is found in the book 

The illustrations of line draw ings and photographs 
clearly depict what is intended and only occa 
sionally is an x ray print found to be inadequate 
James K Sr ace 
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R EPRINTED from the Oxford Monographs on 
■ Diagnosis and Treatment which are edited bv 
Dr Henry A Christian the first edition of the 
monograph The Diagnosis and Treatment of Disease! 
of the Blood 1 by Ordway and Gotham appeared in 
1930 and was review ed in this journal in 1930 He 
Present edition is identical w ith the first except the 
revision of the section on treatment of pernicious 
anemia and the addition of chapters on standards 
in description of blood hvpochronuc (chlorotic! 
anemias and monocytic leucemia Two pages have 
aLo been added on sheep cell agglutination in the 
diagnosis of infectious mononucleosis The book is 
then not up to date on all subjects The many 
advances in the diagnosis and treatment of blood 
di eases which have been made in the last 7 years 
certainly warrant a more thorough revision of such a 
volume 

Aside from this criticism the book has consider 
able ment The colored plates of blood smears are 
extremely realistic and the figures help to illustrate 
certain features of the blood diseases The clinical 
descriptions are frequently accompanied by repte 
sentative case histories This monograph should 
continue to be helpful to the practicing physician 
in the diagnosis and treatment of hematologic con 
ditions Howard L Ut 
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BOOKS RECEIVED 


Hooks received are acknowledged in this department 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender Selections will be 
made for review in the interests of our readers and as 
space permits 

A Textbook or Gynecology By Arthur Hale Curtis 
M D 3d ed. Philadelphia and London \\ B Saunders 
Co 1935 

The American Illustrated Medical Dictionary a 
Complete Dictionary or tue Terms Used in Mfdicine 
5 LRGERY DE 1 TISTRY PHARMACY CHEMISTRY VcRSING 
\eierinary Science Biolocy Medical Biography 
etc with the Pronunciation Derivation and Defi 
nition By V. A Newman Dorland AM M D 
I- A C-S 1 8th rev and ea! ed \\ ith the collaboration of 
E C L MiUer M D Philadelphia and London U B 
Saunders Co 1938 . „ 

Collected Papers or The Mayo Clinic and The 
M a Yo Foundation Edited by Richard M Hewitt BA 
Ml MD Lloyd G Potter A B \evhng M D aid 
Harry L. Day Ph-B MD \ol J9~ TO37 Philadelphia 
and London \\ B Saunders Co 1938 
A Textbook or Histology Fcnction al Si-mtf-ance 
or Cells and iNTERrcuitAR Substances By E v 
Cowdry ad rev ed Philadelphia Lea & Fetuger ro?S 
Tut Scrcical Treatment or Hypertension By 
George Cnle Edited by Amy Rowland Ph.hdefphia and 
London V» B Saunders Co 1938 


Sulp axilamtde Therapy or Bacterlal Infections 
with Special Reference to Diseasis Caused by 
Hemolytic Streptococci Pneumococci Menincococci 
and Gonococci By Ralph R Mellon M D Dr P H 
DSttfJon.) Paul Gross MD and Frank B Cooper 
*1 S Springfield III and Baltimore Mil Charles C 
Thomas 1938 

The Aitamins and their Clinical Application by 
Prof Dr \\ Stepp Doz Dr kuehnau an j Dr ff Scfiroe 
der Translated by Herman A If Bouman M D Mil 
naukee U is The \ itamin Products Co 1938 

OUTLLVEOF ROLVTGrV DllCSOS/« AN ORIENTATION 

IN the Basic Principles or Diagnosis by thf Roentgen 
Method By Leo G Rigler PS MB M I> Mias 
edition and exclusive text edition Philadelphia Lon Jon 
Montreal and New Aorlt J II Lippmcott Co 1938 
7 >te Rockefeller Foundation Annual Report 1937 

The Story ot The Lying In Hospital or The Oty 
or \tw \o be By James A Harrar M D New \ork 
The Society of The Lying In Hospital 1938 
Cancer with Speclal Reference to £*>«* 0r the 
Breast By R J Behan MD Dr Med (Berl ) FACS 
St Louis TheC V Mosby Co 1938 _ 

Practical Otology By Morns Levtne UP 1 1 ls 
ad rev ed. Philadelphia Lea A. lebiger I0j8 
Dit Fj-ocatvcEscanVEtsTE By Dr raed nabii nans 
Ilellner Berlin Julius Sponger 1938 
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via taxicab has been arranged, effective between 
the hours of 8 and xo a m. This will obviate the 
necessity of depending upon the usual transporta- 
tion and assures prompt arrival of the fellows at 
their desired destinations 
At each institution a morning program of both 
operative and dry clinics will be presented from 
9 a m. to 12.30 p m , followed by a luncheon to 
the visitors The afternoon has been set aside for 
the presentation of symposia covering all of the 
specialties and arrangements have been made for 
adequate transportation from one hospital to 
another at midday, so as to facilitate attendance 
at any symposium selected. Each symposium 
will be presided over by a modulator, whose duty 
it will be to keep the papers within the time limit, 
so that the programs will conclude at 4 p m The 
evening session wall be held in the ballroom of the 
Waldorf-Astoria at 8 o’clock. 

GRADUATE TRAINING TOR SURGERY 

Raising the standards of surgery, a primary 
purpose of the American College of Surgeons, 
will be accomplished through the present program 
of the College to stimulate graduate training for 
surgery, in which all fellows and a large number 
of approved hospitals are asked to co-operate A 
symposium on graduate training for general 
surgery and the surgical specialties, to be pre- 
sented at the opening session of the Hospital 
Conference m the Waldorf-Astoria ballroom on 
Monday, at 10 am, will serve to inform the 
fellows and hospital executives of the status of 
the program. Dr Dallas B. Phemister of Chicago, 
chairman of the Committee on Graduate Training 
for Surgery, will present the committee’s second 
annual report, in which wall be included the re- 
sults of a survey of over 300 hospitals in the 
United States and Canada which have now the 
orgamzation and facilities for graduate training 
in surgery or which could readily develop them 
with certain adjustments Leaders in the surgical 
field will discuss the College plan from various 
viewpoints Many practical suggestions will be 
offered for developing the needed systematic 
supervision, preceptorship, and guided instruction 
for young surgeons This symposium will be one 
of the outstanding features of the Congress as the 
subject is of vital interest to all surgeons, es- 
pecially those connected with organizations and 
institutions endeavoring to develop an effective 
program 

hospital conference 

The twenty-firstannual Hospital Standardiza- 
tion Conference will open the Chmcal Congress 
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with a session m the ballroom of the Waldorf- 
Astona Hotel on Monday morning at 10 o’clock. 
This session will be devoted mainly to a discussion 
of graduate training in surgery including general 
surgery and the surgical specialties A complete 
report of the college plan for promoting this 
activity will be presented, followed by a panel 
discussion on the content of graduate courses in 
general surgery and the surgical specialties A list 
of hospitals acceptable for graduate training in 
surgery will be announced Official announce- 
ment of the approved list of hospitals for 1938 
will also be made at this session 

On Monday afternoon, and on Tuesday, Wed- 
nesday, and Thursday, both mornings and after- 
noons, an interesting program of papers, round 
table conferences, and practical demonstrations, 
all dealing with various problems related to ef- 
ficiency m the hospital, will be presented For 
Wednesday afternoon, in certain local hospitals, 
a limited number of well planned demonstrations 
in administrative and technical procedures are 
scheduled. 

A conference on maternal care on Tuesday af- 
ternoon should be of especial interest. This will 
be followed by a demonstration planned to evalu- 
ate, through hearings and discussions of individual 
fatahties occurring in the obstetrical services of 
various New York hospitals, the causes of mater- 
nal deaths 

The final conference on Thursday afternoon 
will be conducted as an administrative panel 
round table discussion in which an effort wall be 
made to cover as man}- aspects of hospital ad- 
ministration as possible, with particular emphasis 
on maintenance of high professional standards, 
current economic problems and trends, and other 
timely subjects 

ADVANCE REGISTRATION 

The hospitals and medical schools of Greater 
New York afford accommodation for a large 
number of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics The limit of attend- 
ance will be based upon the result of a survey of 
the operating rooms and laboratories of the hos- 
pitals and medical schools, to determine their 
capacity for visitors It is expected, therefore, 
that those surgeons who wish to attend the 
Congress will register m advance A registration 
fee will be required of surgeons attending the 
annual Clinical Congress, such fees providing the 
funds with which to meet the expenses of the 
Congress To each surgeon registering in advance 
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and published in printed form for distribution the 
following morning 

The annual meeting of the governors and fel 
lows of the College will be held ut the ballroom 
of the Waldorf Astoria on Thursday afternoon at 
i to o’clock Reports on actn ities of the College 
will he presented by the officers and chairmen of 
standing committees, to be followed by the elec 
tion of officers 

The attention of fellows is called to the meet 
ings of three committees to be held m the Empire 
Room on Tuesday forenoon, as follows State 
and Provincial Judiciary Committees at 9 30 
Stateand Provincial Credential Committeesat jo, 
Stateand Provincial Executive Committeesat 11 

The showing of surgical motion picture £ 1 ms 
which so faithfully depict clinical features of 
major interest to mo-t surgeons will be continued 
at this year’s Congress It is planned to present 
an enlarged program of both sound and silent 
pictures at daily exhibitions at headquarters 

SCIENTIFIC SESSIONS — AFTERN OOS S AND 
EVENINGS 

In the arrangement of the program for the 
Clinical Congress certain new features which were 
introduced at the tot7 meeting met with such 
success as to justify their inclusion this rear and 
certain entirely new features have been added to 
the program 

On Monday afternoon the initiates will be as 
sembled so that officials of the College may ex 
plain to them m some detail the College s pro- 
gram At this S3me session the Fellowship Kol) 
will be signed by the initiates and an informal 
reception will follow the more formal program 
In the evening the Presidential Meeting and 
Convocation will be combined, and at this tune 
the Tew officers will be inaugurated and the 
initiates will be received into fellowship A 
number of distinguished surgeons from foreign 
countries will be introduced at this se «ion 
Dr Walter \V Chipman of Montreal will 
prevrnt the annual oration on — trgety m which 
he will pay tribute to the work 0/ the late Dr 
Alien B Karavel 

Scientific meetings will be held at headquarters 
on Tuesday, Wednesday and Thursday evenings 
m which medical men wall co-operate with the 
surgeons in presenting v anov-s phases o! the inter 
esting subjects which have been selected for 
presentation Each of these programs vUl 
present subjects of a diversified nature The 
t\ ednesda) evening program has been arranged 
with the co-operation of the Brooklyn Chapter 
of the College 


On Wednesday afternoon a symposium on the 
subject of ‘ Surgical Procedures on the Handi 
capped Patient will be presented, 1*1 which 
anesthetists and internists will co-operate with 
surgeons 

Programs for special ev enmg sessions for the 
otolaryngologists and ophthalmologists bate teen 
prepared for Tuesday and Thursday evenings 

As in former years afternoon symposia have 
been arranged on the subjects of cancer fractures 
and industrial medicine and traumatic surgery 
To these have been added symposia on urologic 
infections and on obstetnes and gynecology 

The program committee has aimed to include 
a selection of material 3t these various scientific 
meetings which will make it possible for all of the 
general oirgeons and surgical specialists attending 
the Congress to hear the work in them own special 
ties presented from many different angles 

■Is an entirely new feature there has been 
added a series of twelve midday round table con 
ferences in order to giv e an opportunity for formal 
and informal d scussion of subjects in more re 
stneted fields than would be susceptible of treat 
roent in the general meetings Registration for 
these round table conferences wall necessanlv be 
restricted to the capacity of the rooms in which 
they mil be held The College has been ab’e to 
secure the co-operation of authorities n e-ch one 
of the selected subjects to lead, direct and 
participate in the discussions The general plan 
to be followed is that the leader will present the 
subject to be discussed within a ten inmate 
period and selected men will discuss v-rious 
phases of these topics very b iefl> after which 
general discussion from the floor will be en 
couraged 

The details of all these programs are presented 
in the following pages 

BROOKLYN LONG ISLAND DVY 
The program for Brooklyn Long Island Ea\ 
has been matenallv altered to better =erve the 
interests of the visiting fellows, from the P r c 
limuiary program published in July A concen 
nation has been effected whereby eleven tnstilu 
tiona located in mid Brooklyn will afford tre 
phvsical accommodations for tbe presentation of 
the scientific program The insti'uUors «elecied 
are ot such sire as to comtortablv actommodate 
all the visiting Mows and their geographic 
location is such that the distance from head- 
quarters is but a matter of minutes 
Through the courtesy of the Brooklyn and 
Long Islard chapter free transportation from 
the tt aldorf Astona to the Brooklyn institutions 



PRELIMINARY PROGRAM FOR THE 1938 CLINICAL CONGRESS 379 


via taxicab has been arranged, effective between 
the hours o£ 8 and 10 a m This will obviate the 
necessity of depending upon the usual transporta- 
tion and assures prompt arrival of the fellows at 
their desired destinations 
At each institution a morning program of both 
operative and dry clinics will be presented from 
9am to 12 30 pm, followed by a luncheon to 
the visitors The afternoon has been set aside for 
the presentation of symposia covering all of the 
specialties and arrangements have been made for 
adequate transportation from one hospital to 
another at midday, so as to facilitate attendance 
at any symposium selected Each symposium 
will be presided over by a modulator, whose duty 
it will be to keep the papers within the time limit, 
so that the programs will conclude at 4 p m The 
evening session will be held in the ballroom of the 
Waldorf-Astoria at 8 o’clock 

GRADUATE TRAINING EOR SURGERY 

Raising the standards of surgery, a primary 
purpose of the American College of Surgeons, 
will be accomplished through the present program 
of the College to stimulate graduate training for 
surgery, in which all fellows and a large number 
of approved hospitals are asked to co-operate. A 
symposium on graduate training for general 
surgery and the surgical specialties, to be pre- 
sented at the opening session of the Hospital 
Conference in the Waldorf-Astoria ballroom on 
Monday, at 10 am, will serve to inform the 
fellows and hospital executives of the status of 
the program Dr Dallas B Phemister of Chicago, 
chairman of the Committee on Graduate Training 
for Surgery, will present the committee’s second 
annual report, in which will be included the re- 
sults of a survey of over 300 hospitals in the 
United States and Canada which have now the 
organization and facilities for graduate training 
in surgery or which could readily develop them 
with certain adjustments Leaders m the surgical 
field will discuss the College plan from various 
viewpoints Many practical suggestions will be 
offered for developing the needed systematic 
supervision, preceptorship, and guided instruction 
for young surgeons This symposium will be one 
of the outstanding features of the Congress as the 
subject is of vital interest to all surgeons, es- 
pecially those connected with organizations and 
institutions endeavoring to develop an effective 
program 

HOSPITAL CONTERENCE 

The twenty-first annual Hospital Standardiza- 
tion Conference will open the Clinical Congress 


with a session in the ballroom of the Waldorf- 
Astoria Hotel on Monday morning at 10 o’clock 
This session will be devoted mainly to a discussion 
of graduate training in surgery including general 
surgery and the surgical specialties A complete 
report of the college plan for promoting this 
activity will be presented, followed by a panel 
discussion on the content of graduate courses m 
general surgery and the surgical specialties A list 
of hospitals acceptable for graduate training in 
surgery will be announced Official announce- 
ment of the approved list of hospitals for 1938 
will also be made at this session 

On Monday afternoon, and on Tuesday, Wed- 
nesday, and Thursday, both mornings and after- 
noons, an interesting program of papers, round 
table conferences, and practical demonstrations, 
all dealing with various problems related to ef- 
ficiency in the hospital, will be presented For 
Wednesday afternoon, in certain local hospitals, 
a limited number of well planned demonstrations 
m administrative and technical procedures are 
scheduled 

A conference on maternal care on Tuesday af- 
ternoon should be of especial interest This will 
be followed by a demonstration planned to evalu- 
ate, through hearings and discussions of individual 
fatalities occurring in the obstetrical services of 
various New York hospitals, the causes of mater- 
nal deaths 

The final conference on Thursday afternoon 
will be conducted as an administrative panel 
round table discussion in which an effort will be 
made to cover as many aspects of hospital ad- 
ministration as possible, with particular emphasis 
on maintenance of high professional standards, 
current economic problems and trends, and other 
timely subjects 

ADVANCE REGISTRATION 

The hospitals and medical schools of Greater 
New York afford accommodation for a large 
number of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics The hmit of attend- 
ance will be based upon the result of a survey of 
the operating rooms and laboratories of the hos- 
pitals and medical schools, to determine their 
capacity for visitors It is expected, therefore, 
that those surgeons who wash to attend the 
Congress will register m advance A registration 
fee wall be required of surgeons attending the 
annual Clinical Congress, such fees providing the 
funds with which to meet the expenses of the 
Congress To each surgeon registering in advance 
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a formal receipt will be issued, which is to be 
exchanged for a general admission card upon hts 
registration at headquarters during the Congress 
This card is not transferable and must be pre- 
sented in order to secure clinic tickets and 
admission to scientific sessions 

\ resolution adopted by the Board of Regents 
provides that the registration fee for fellows and 
endorsed junior candidates shall be $5 oo, that no 
fee for the 1938 Congress shall be required of 
initiates (class of 1938) that the fee for non 
fellows attending as invited guests of the College 
will be $10 00 

Admittance to dunes and demonstrations at 
the hospitals will be controlled by means of clinic 
tickets This plan provides an efficient means for 
the distribution of the visiting surgeons among 
the various clinics and assures against ov ercrow d 
mg The number of tickets issued for any chmc 
will be limited to the capacity of the room in 
which the clnuc is given 


located in the East Foj er Astor Gallerj, Jade sad 
Basildon Rooms all on the third floor of the 
hotel The bulletin boards, on which the dulv 
chiuca) program will be posted each afternoon hr 
the following daj , will be placed in these rooms. 
Leading manufacturers of surgical instruments, 
x raj apparatus, sterilizers operating room lights, 
ligatures, dressings hospital apparatus and sup- 
plies of all kinds, pharmaceuticals and publishers 
of medical books will be represented in this 
exhibition 

NEW VORE. HOTELS AND THEIR RATES 

In addition to the headquarters hotel, the 
Haldorf Astoria there are man} first-class hotels 
within short walking distance of headquarters, 
providing ample hotel facilities at reasonable 
rates It is suggested that reservation of hotel 
accommodations be made at an early date The 
following hotels are recommended bj the Com 
nut tee 


HEADQUARTERS— TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab 
hshed at the Waldorf Astona Hotel, on Park 
Avenue between 49th and 50th Streets where the 
grand ballroom and large adjacent foyers, the 
Astor Gallerj Jade and Basildon Rooms all on 
the third floor of the hotel, have been reserved for 
Congress headquarters— scientific sessions and 
conferences and for the scientific and technical 
exhibits 

The technical exhibition together with the 
registration and clinic ticket bureaus, will be 


Ambassador 1 ark Ave at jisj St 
Barclay in East 48th St 
Belmont Flaw Lexington Ave at 49th St 
Biltcwre Madison Ave at 44th St 
Chatham Vanderbilt Ave at 48th St 
Commodore aand 6L at Leung ton Ave 
Lexington Lexington Ave at 4Sth St 
New Weston Madison Ave at 50th St 
Park Lace ap^TarkAve 
Rm Carlton Madison Ave at 46th St 
Roosevelt, Madison Ave at 4sth St 
Shelton, Lenngton Ave at 4SU1 St 
Waldorf Astoria Park Ave at joth St 


M "vralUle 
mth s n 
Single IXwbfc 
$6 OO IS 00 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday 10 to — Batlraom ft ildarf itlofuo Bold 
Frederic A Bests V ME* Waukegan President Amen 
tan College of Surgeons presiding 
Address of the President—Tw enty-one A ears of Hospital 
Standardization Resulting Benefits to Medical Science 
The 193S Hospital Standardization Survey— Offiual An 
nouncemeot of the List of Approved Hospitals 
George CsIle M D Cleveland Chairman Board 
of Regents American College of Surgeons. 

Report of Survey— Graduate Training lot Surgery \n 
nouncemeot of last of Hospitals Acceptable for 
Graduate Txurng far General Surgery and the Sur 
oieaJ Specialties Dsu*sB PHeursrtR. Vf D Chicago 
Organics iBd Executing » Flan for Graduate Training 
for Surgery in * Hospital Hutouv Larnweart 
M D Chicago _ 

Panel Discussion— Content of Courses for Adequate Tram 
mg in General Surgery and the Surgical Specialties 
from the follow mg » lewpom ts 
General Surgery Alle-N O Wn»ni M D Sew 
York. 


Obstetrics and Gynecology Jom R Prases M D 
Montreal , , ,. . 

Neurosurgery ffonARU C SAfrziocx M V 

Uro'ogy H ericas L KsErscimr* M D Chicago 
Ortbopedcs PsiurD Wttsov MD 
Disco sion Led by Arthur M HrioRT ud 
\ ork ted Deeyl lUet M D Durham > C 

Monday a 00 — Scrt Room II oidorf -frtww Bold 
Axzav Craig M D Bangor Maine presiding 
Co-operation Between Voluntary and Governmental « 
Tax Supported Ho pjtals. i> S Goldwate* i • 

ftesent Trends in Nursing as Affecting NursingWu«tw n 
and P.umog Service in Hospitals Errtt ] TaYXP* 

A Grading Program for Schools of Nurses. Re* M 
•icaw italia Sj St. Louis n . , 

Personnel Management JOSIPB C Doani if E* > 
adelpfua. 
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The Organization and Management of Volunteer Service 
in the Hospital Christopher G Parnall, M I) , 
Rochester, N Y. 

The R61e of Bibhotherapy m the Care of the Patient 
Gordon R Rahman, M D , St Paul 
Discussion Led by Oliver H Bartine, Bridgeport, 
Conn 

Tuesday, g 30— Seri Room, Waldorf-Astoria Hold 
Fraser D Mooney, M D , Buffalo, presiding 
Panel Round Table Discussion— Physical and Other Con- 
ditions in the Hospital Related to the Care of the 
Patient and the Working Conditions of the Personnel 
Lighting m the Operating Room WrixiAM J Engel, 
M D , Cleveland 

Color m the Hospital William H Walsh, M D , 
Chicago 

Air Conditioning m Hospitals VrcTOR A Frid, 
Hartford, Conn 

Noise in the Hospital, Its Effect on Patients, Its 
Control Harvey Acneiv, M D , Toronto 
Emergency Lighting in Hospitals Charles F Neer- 
gaard, New York 

Provision for Isolation of Infected Patients in General 
Hospitals A J McRae, M D , Hempstead, N Y 
Preparedness for Emergencies ‘Miriam Curtis, R N , 
Northampton, Mass 

Infections, Sources and Control Claude W Mun- 
GER, M D , New York 

Blood Bank Service (Illustrated by motion picture) 
Rarl A Meyer M D , Chicago, and Leonard H 
Weissman, M D , Chicago 

Tuesday, 2 00 — Sert Room, Waldorf-Astoria Hotel 
George W Kosmak, M D , New York, presiding 
Presentation of the Minimum Requirements of the Amer- 
ican College of Surgeons for the Obstetrical Depart- 
ment in a General Hospital Malcolm T MacEach- 
ern, M D , Chicago 

Panel Discussion — The Care of the Mother and the New- 
born in the General Hospital 
Discussion from the viewpoints of 

Organization of the Obstetrical Department so as to 
Provide Administrative and Clinical Efficiency and 
Control Fred L Adair, M D , Chicago 
Provision and Indications for Segregation and Isola- 
tion of Obstetrical Patients and Newborn to Prevent 
Infection Herman W Johnson, M D , Houston 
Organization of the Obstetrical Staff with Particular 
Reference to Qualifications and Grading of Privi- 
leges Harvey B Matthews, M D , Brooklyn 
Indications for Consultations on the Obstetrical Serv- 
ice and Proper Procedure in Securing These Paul 
Titus, M D , Pittsburgh 

Analysis of the Cluneal Work of the Obstetrical Serv- 
ice with Special Emphasis on Morbidities and 
Mortalities James R Miller, M D , Hartford 
Assuring the Mother and the Newborn Efficient 
Nursing Care Jessie J Turnbull, R N , Pitts- 
burgh 

Proper Training of Interns and Residents in Obstet- 
rics through Arrangement of Services, Supervision 
of Work, and Instruction Samuel A Cosgrove, 
M D , Jersey City 

Palm Print Method of Infant Identification with Dem- 
onstration Gilbert P Pond, M D , Oak Park, 111 
Demonstration Evaluating of Maternal Fatalities Con- 
ducted by the Maternal Welfare Committee, New- 
York County Medical Society 


Wednesday, 10 oo—Sert Room, Waldorf-Astoria Hotel 
Joint Conference with Association of Record Librarians 
of North America 

James T Nix, M D , New Orleans, presiding 
The Program of the Association of Record Librarians of 
North America as it Affects Hospitals Jennie C 
Jones, R R L , Baltimore. 

The Ills of Medical Records and Their Remedies Delay 
m Writing, Incompleteness, Unscientific Value, In- 
sufficient Use Gordon R Kamman, M D , St Paul 
The Medical Records Libranan Qualifications, Respon- 
sibilities, and Duties Helen Robinson, R R L , 
Little Rock, Ark 

How the Medical Records Librarian Can Assist the Phy- 
sician in Securing Medical Records Norma Swan- 
son, Red Wing, Minn 

Panel Discussion — Uses of the Medical Record 

Monthly Analysis Report for Medical Audit Leon- 
ard Shaiv, Chicago 

Making Group Studies of Diseases Mary M New- 
ton, R N , Peoria, Illinois 

Preparing Scientific Papers Alfred W Adson, M D , 
Rochester 

Chmcal Research Frank E Adair, M D , New York 
Discussion Led by Joseph R Clemmons, M D , New 
York 

Wednesday , 2 00 — Local Hospitals 
Demonstrations of Administrative and Technical Pro- 
cedures in Local Hospitals Anesthesia, Clinic Man- 
agement, Nursing Service, Isolation Technique, Food 
Service, Medical Social Service, Simplified Economical 
Method of Preparing Sterile and Parenteral Solutions, 
Oxygen Therapy, Central Record Room and Follow- 
up System, Care of Chronic Patients 

Thursday, 10 00 — Sert Room, Waldorf-Astoria Hotel 
R C Buerki, M D , Madison, presiding 
Symposium The Training of Hospital Executives 
Need for Adequate Education and Training for Hospital 
Executives James A Hamilton, New Haven. 
Discussion from the following viewpoints 

Apprenticeship m Hospital Administration Donald 
C Smelzer, M D , Philadelphia 
Graduate and Undergraduate University Courses for 
Hospital Administrators Gerhard Hartman, 
Chicago 

Institutes for Hospital Administrators Neal N 
Wood, M D , Chicago 

Supplementary Training and Experience in Hospital 
Administration — Reading, Observation Tours, and 
Attendance at Meetings George A MacIver, 
M D , Worcester 

Discussion Led by E M Bluestone, M D , New York 

Thursday, 2 00 — Sert Room, Waldorf-Astoria Hotel 
Administrative Panel Round Table Conference — a discus- 
sion of important questions and problems pertaining 
to all phases of hospital administration Conducted 
by Robert Jolly, Houston Administrative practices, 
anesthesia, business methods, chmcal laboratory, 
group hospitalization, hospital personnel, house man- 
agement, laundry, mechanical department of the hos- 
pital, medical records, medical social service, nursing 
service, occupational therapy, pharmacy, physical 
therapy, professional practice, trustees, voluntary 
service Discussion of questions or problems pre- 
sented by the assembly. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


PROGRAMS FOR EVENING SESSIONS 

Prudential Vetting and Convocation— Monday 8 oo P if — Ballroom TV aldorf A storia Held 
Processional— Officers Regents, and Honorary Guests 
Invocation 

Address o! \\ elcome Henry \\ Cavl MD, New \ ork Chairman Committee on Arrangements 
Introduction of Foreign Guests Fran’S \Y Lynch, M D , San Francisco Y ice President 
Address of Retiring Pre ident Frederic A Besiey M D Y\ aukegan 
Inauguration of Officers 

President Howard C Natfziger M D , San Francisco 
First Vice President V*r>on C David, M D Chicago 
Second Vice President Fraser B Curd, M D Montreal 
Presentation of Initiates for Fellowship Georce Crile MD Cleveland, Chairman, Board of Regents 
Conferring o! Fellowships by the Pre ident Howard C Nafizicfr, M D , San Francisco 
Conferring of Honorary Fellowships The President 
Medical Record Honor List and Fine Award The President 

Annual Oration on Surgery Our College Mandate— A Tribute to Allen B Kanavel \\ alter \\ Cumus 
M D Montreal 


Tuesday 8 oo P if —Ballroom H aldorf Astoria Bold 
Recurrent Hyperthyroidism Richard B Catteu. MD Boston 

Contractures Due to Burns, Their I revention and Cure W illiau T Coughlin MD,St Louis 
Reiults with Repeated Stomach Operations pRor Hans ftNsn fer Vienna 

Broollyn flight— B edntsday 8 oo P If — Ballroom 11 oldorj Astoria Hotel 

Address of W elcome Donald L McKenna MD Brooklyn Chairman Brooklyn Long fslard Cotm tire 
on Arrangements Presiding 

The Rad cal Operation f or Cancer of the Stomach W H Ocilvie M D F R C S (Eng ) I ondon 
Regional Ileitis 

Surgical Standpoint Charles G Mixter M D Boston 
Medical Standpoint B B Crohn MD New \ ork. 

Treatment of Bronchiecta is 

Surgical Standpoint Norman S Shenstone M D Toronto 
Medical Standpoint J ] Singer M D Los Angeles 


Thursday 8 oo P if —Ballroom IT aldorf Astoria flotcl 
Ulcerative Colitis Fred \\ Ravksn M D Lexington Rj 
The Psychiatrist in Relation to Surgery Franklin G Lb a von V D Denver 

Benign Strictures of the Bile Ducts with a New Method of Treatment Georce I Wilson MB Toronto 
Fractute Oration The F volution of Fracture Treatment Isidore Cohn M D New Orlean 


OPHTHALMOLOGY 

Tuesday and Thursday 8 oo P if - Sert Room tl aldorf trf ria Hotel 
Graduate Tram »g >s> Ophthalmology Harry S Gradlt M D Chicago 

A New \ i«ual Phenomenon tsefulas a Functional Test in Subiectiveh Studying Action of Fye Muscles an 
Retina Cli fiord B Waller MD Los Angeles 
Fresent Status of Lacrimal Sac Surgery Rau-h O Ryche'ER M D Memphis 
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OTORHINOLARYNGOLOGY 

Tuesday and Thursday, 800PM —Empire Room, Waldorf-Astoria Hotel 
The Phylogenetic Development of the Ear James Milton Robb, M D , Detroit 

The Treatment of Otitic Meningitis Due to Streptococcic Infection by Radical Surgery and Sulfanilamide 
Carl H McCaskey, M D , Indianapolis 

Graduate Training m Otolaryngology Albert C Furstenberg, M D , Ann Arbor, Mich. 

Surgical Treatment of Laryngeal Tuberculosis Fletcher D. Woodward, M D , Halstead S. Hedges, 
M D , and Frank B Stafford, M D , Charlottesville, Ya. 

Analysis of the Mechanical, Surgical, and Therapeutic Aids to Hearing James A Babbitt, M D , Phila- 
delphia 


PROGRAMS FOR AFTERNOON SESSIONS 

CANCER SYMPOSIUM 

Tuesday, 2 00 P M — Ballroom, Waldorf-Astoria Hotel 

Surgical Treatment of Laryngeal Cancer Gordon B New, M D , Rochester, Minn 
The X-Ray Treatment of Inoperable Cancer of the Larynx Henri Coutard, M D , Chicago 
Evaluation of Ovarian Sterilization for Breast Cancer. Grantley W Taylor, M D , Boston. 
Observations on Palliative Irradiation of Metastatic Tumors in the Lung Alexander Brunschwig, 
M D , and Anna Hahann, M D , Chicago 

SYMPOSIUM ON SURGICAL PROCEDURES ON THE HANDICAPPED PATIENT 
Wednesday, 2 00 P M — Ballroom, Waldorf-Astoria Hotel 

Factors Determining Selection and Administration of Anesthetics Wesley Bourne, M D , Montreal 
Surgical Procedures on the Deeply Jaundiced Patient Robert S Dinsmore, M D , Cleveland 
Surgical Procedures on the Diabetic Leland S McKittrick, M D , Boston 

Medical Aspects m Pre-operative and Postoperative Care of Diabetic and Cardiac Patients James E 
Paullin, M D , Atlanta, Ga 


SYMPOSIUM ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 
Thursday, 3 00 P M — Ball) 00m, W aldorf-Aslona Hotel 

Importance of Dusts in Industry and Their Medical Control Leroy U Gardner, M D , Saranac Lake, N Y 
Methods of Investigation of Occupational Skin Diseases Louis Schwartz, M D , New York. 

Injuries to the Patella and Surrounding Tissues William R Cubbins, M D , Chicago 

Diagnosis and Therapy of So-called Posltraumatic Neurosis Following Craniocerebral Injuries Donald 
Munro, M D , Boston 

Problems in Rehabilitation after Injury Edward C Holmblad, M D , Chicago. 

Report of the 1938 Survey M N Newquist, M D , Chicago 


SYMPOSIUM ON FRACTURES 
Friday, 2 00 P M — Ballroom, Waldorf-Astoria Hotel 

Postgraduate Education in Fractures George A Leland, Jr , M D , Boston 
The Kinetic Amputation Henry H Kessler, M D , Newark 

Double Pm Skeletal Fixation in Fractures of the Leg R Arnold Griswold, M D , and George W 
-Holmes, JU U , Louisville 

Fractures of the Bones of the Face James B Brown, M D , St. Louis 
Conservative Treatment of Fractures Eldridge L Eliason, M D , Philadelphia 
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SU 


SYMPOSIUM ON OBSTETRICS AND G\ NECOLOO\ 

Fndni 2 oo PH ~Sert Room II aldorj Aslan# tto'el 
Certain \«pects of So called Sterility Akchtbauj d Campbell, M D Montreal 
Experience with the MeShado Maneirset for Percent Posterior Po ition Gegrce M White, MD 
St John N B 

Ovarian Hormones and Carcinogenesis Lvdwig A f mce M D , San Francisco 
The Management of Uterine Prolapse by Multiple Plastic. Procedures Edward A 'em . haw MD, 
Philadelphia 

M erthricn Operation for Cancer of the Uterus Pkor Paul W ernes \ letma 

SYMPOSIUM ON UKOLOGfC INFECTIONS 
Friday 2 OO P H -~Le PmoQvel Sutlt,W aldorf 4 Horn Hotel 
Obstructive Uropatbies Alexander Randall hi D Philadelphia 

Problems in Differential Diagnosis bets een Urologic lesions and Abdominal Lemons Herman L Kretscs 
me? M D , Chicago 

Renal Infections and Nephrolithiasis George G Smith, M D Boston 
Pyelonephritis and Its Treatment William F B&aasch M D Rochester Minn 


MIDDAY ROUND TABLE CONFERENCES 

f do if to j 00 P II —If atdorf Aston* Hotel 
Tuesday 
Jansen ’suite 

Infections in Surgery Mom Rocers Pevd M D Cincinnati Presiding 

Collaborators Dr an Lewis M D Baltimore Upban Maes M D New Orleans Michael 1 
Mason MD Chicago AitlnO Whipple MD NewWh 


Flue Room 

Shock Alfred Bealocx M D Nashville Presiding 

Collaborators Wjuiam DEttrrr Andrls MD New lorl Nopuan E Freeman, M D Frla 
delpbia Carl H Lenhapt M D , Cleveland Dallas B Phemistes M D Chicago 


Carpenter Suite 

The Immediate Repair of Cutaneou Defects Sum jer I Koch M D Chicago Presiding 

Collaborators James B Brown MD St Louis Tabl C Padcett MD Fansa< l»y Mo 
George Warren I ierce MD San Ftauctaco Jerome P \\ ebstep MD New \ at a 


Thoracic Surgery 
Collaborators 


4wei»Wy SaMe 

Y. ILUAM \ RiEtmcir? Jr MD Baltimore Presiding 

Normans Shekstone MD Toronto Walter F steel Lee MD Philadelphia 


Wednesday 
Blue Room 

Tk. rhmtt.l Wih=« Jon-, S LrM>v M D Rod*>ln \ln 

ColkWlon lints* Boo™ MD Vo„««l teJ Tai™ MD B* 

M Waters MD Midi on ha 
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Jansen Smte 

Craniocerebral Injuries Claude C Coleman, M D , Richmond, Presiding 

Collaborators: B Noland Carter, M D , Cincinnati, Donald Munro, M D , Boston 

Empire Room 

The Surgical Problem of Hypertension Loyal Davis, M D , Chicago, Presiding 

Collaborators. Alered W. Adson, M D , Rochester, Minn , George J Heuer, M D , New York, 
Irvine Heinly Page, M D., Indianapolis, Reginald H Smithwick, M D., Boston 

Assembly Suite 

The Operative Treatment of Hyperparathyroidism. Edward D Churchill, M D , Boston, Presiding 
Collaborators James D Barney, MD , Boston, Dallas B Phemistek, MD , Chicago 

Friday 

Le Pcrroquel Suite 

The Treatment of Open Wounds Roy D. McClure, M D., Detroit, Presiding 

Collaborators L Kraeer Ferguson, MD., Philadelphia, Edward L Howes, MD , Washington, 
Mont Rogers Reid, M D., Cincinnati 

Jansen Suite 

The Prevention of Postoperative Pulmonary Complications Emile Holman, M.D , San Francisco, 
Presiding 

Collaborators Claude S Beck, M D , Cleveland, Elliott C Cutler, M D , Boston, William F 
Rienhoff, Jr , M D , Baltimore 

Assembly Suite 

Infections in Obstetrics John Fraser, M D., Montreal, Presiding 

Collaborators Fred L Adair, M D , Chicago, Alfred C. Beck, M D , Brooklyn, George W Kos- 
mak, M D., New York; Arthur H Morse, M D , New Haven 

Blue Room 

Cancer of the Prostate Hugh H Young, M D , Baltimore, Presiding 

Collaborators- Harry Culver, M D , Chicago, Frederic E B Foley, M D , St Paul, George G. 
Smith, M D , Boston 

ASSEMBLY OF INITIATES 

Monday, j 00 P M — Ballroom, Waldorf-Astoria Hotel 

Processional— Initiates, Officers, Regents, and Governors 

Opening Remarks Frederic A Besley, M D , Waukegan, President 

The Program of the American College of Surgeons 

Irvin Abell, M D , Louisville, Vice Chairman, Board of Regents 
Bowman C Crowell, M D , Chicago, Associate Director 
Malcolm T MacEachern, M D , Chicago, Associate Director 
The Fellowship Pledge Recital by Initiates 

Greetings to the Initiates Howard C. Naffeiger, M D , San Francisco, President-elect 
Closing Remarks George Crile, M D , Cleveland, Chairman, Board of Regents. 

Signing of the Fellowship Roll by the Initiates 
Reception to Initiates and Fellows 



PRELIMINARY CLINICAL PROGRAM 

Arranged in the Follow i o Subdivisions General Surgery, Obstetrics and Gynecology, 
Sorcery or Boses and Joints, Genjto Urinary Sorgery, Fractures uhj Traumatic Strom" 
Thoracic Surgery Nzvrosvkg*-^ Tiasttc and Tacjojuxiuasy Susgexy, OirnmaotocY 
Otolaryngology 


Monday 

BPU EVOT HOSPITAL 

E A Rovimswr and staff — * Sywpo«tutti on anesthesia 
Nneslhetic management of patients With hyperactive 
Carotid -imis reflexes therapeutic eft\t Mocks for 
auiina mfractabfe pain «l drromtration of the 
technique of otopharyngeal insufflation of oxygen 

BPTII ISRMI HOSPITAL 
HwmE Isaacs and faff—* Operations with particular 
reference to dww of the gJl bladder Dry dime 
Cholecystectomy tuifiout drainage common duct ob 
struction mectable liver tumors 

FLOWER FIFTH AVENUE HOSPITAl 
J H Fonts and as ociates— Tumor dtnK 
Thomas VcG,tvtcrt Lymphosarcoma 
J C Howard Hodgkin* disease 
J BoKElU »»d W \ OOX.AND 

Thomas MtCaUcK Afedi a! aspects of suprarenal 
tumors 

I R KAtrrstAtr Surgical a p*cts of uprarenal tumor* 

I C Rtn> and F D Speer Pathology 
G A Abler Endocrine aspects 

J H Tones Report of angiosarcoma of the eauda equvna 
intensive i ray treatment and operation result at end 
of at years nA presentation of patient 
} H Fosrs W hot-UKD and J C Honasd Symposium 
oh breast cancer 

J If Fores D H }lru J C HorveW) and H 1 ocia v» 
FibroUpoma of the cecutn with intussusception fib to 
1 potna of the tectum 

FOPD/MV IJOSFlTAl 

E R CtKNnn R F Walk and Aimed G Foiatv-j 
Operative and dry clinics 

GOUVLRNEUR HOST IT 1 1 
R F Cartes and R B Lobmm— * Dagnosi andsurgi 
cal management of gall bladder disease 

Harlem hospital 

LotrtS T W right— i Opera* w and «atd rounds 
Ciasenc rP JfOuLrY— -j Operations and oacd rounds 
LF\0\ HILL HOSPITAL 

Ca*l Fc< r.ss OtrQ L Ptckh arOt DeIV Stetten and 
stall*—* Operations 

Staff—* jS^ritwuin on gistnc and duodenal ulc't and 

WavUM ff Srarutr Roentgen diagnosis of peptic ulcer 
by the modern mucosal method 
Max EiNhorn Intubation treatment of pep tic ulcer 
WsRuiMi L Ca*bVT Ambulatory treatment of peptic 
ulcer 


NEW •SOUK— GENFRAI SURGERY 

HenRY a Rafski Medical treatment of pvlonc pbs'iUC 


}% 


Care Ecgers Gasiro-gnttrostomym peptic ulr»r 
DeW Stetten I'nd results aft e r resection for peptic (deer 
dm) C PtCKBASDT Treatment of associated lesions. 
Hermann Fischer— Exhibition of mnulages of patho- 
logical specimens of gjsfro intestinal tract 
METROPOLITAN HOSPITAL 
S T CtA-ese* and A Lessee— i 3c Injection treatment 
of varicose \ ewj 

iff SER1CORDH HOSPITAL 
Arthi r S McQttuaN—j Symposium on thyroid Blind 
surgery study of 3 000 case* 

William T 1 >o jmv Sr —3 30 Surgical judgment w 
procedures of the upper abdomen 

MOVST SIS AJ HOSPITAL 
Ral?« Colp Percy Kuncemtein Sigmund V<wr «*f 
losEEtt Stenbuc*— 1 »s Operations Dry clime 
Pancreatic reflux palliative subtotal gastrectomy for 
;u*Mcardial gastric ulcer study oj failures after gastro- 
enterostomy 

NEW 10RF OH HOSPITAL 
Lyman W Crossman and James H Froo e*~ * Oprra 
tions 

NEW AORf FOUNDLING HOSPITAL 
George R Stuart and staff— a Unusual surgical W« 
wenlg nologica) pstholoyical and surgical aspects 
SEW \ ORK TOST GRADUATE MEDICAL 
SCHOOL AND I 10 SI IT\L 
Fdo aRD V> Peter on— * Operations 
VI W IORK PO£,S£L*VCltimUA/ SCHOOL VND 
HOSPITAL 

Iran* C NtoMANa— rjo Froctolo“ical operation 
ST LUKE S HOSPITAL 
Staff— a 30 Sympo*ninj on thyroid diseases 
C L CrLBtB.r Usdcothcrapy in toxic gr» er 
r ffeRSERT Jr Incidect e of malignancy >0 solltary 
adenotna of thyroid , „ 

M K Surm Amount of remnant in operations for 010 st 
toxic goiter 

C M Goodwin 1 > scussion of postoperative t t*«y 

Scientific Cdiilitioiu- D*t!y . 

Tumor extubn F C « Director Department ot 

Pathology , . 

New growths of the re> Juratory and ptstro-m 
tracts I J Ryan Director Department of x «*y 
Diagnosis 
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SAINT VINCENT’S HOSPITAL 
Maurice C O’Shfa— 2. Severed tendons and nerves of 
the hand and forearm 

Anthony Rottino — 2 Pathological demonstration 
SYDENHAM HOSPITAL 

Miuton Bodenheimer— 2 Operations Various types of 
thyroid disease 

Tuesday 

BABIES HOSPITAL 

Edward J Donovan, William G Heeks, Louis M 
Rousselot, and George H Humphreys— 9 Opera- 
tions 

Dry Clinics 

Edward J Donovan Congenital duodenal obstructions 
William G Heeks Treatment of acute empyema 
Louis M Rousselot Treatment of general peritonitis in 
children 

George H Humphreys Retroperitoneal infections in 
children 

BELLEVUE HOSPITAL 
Arthur Burdick and staff — 9 30 Operations 
J A McCreery and staff— 9 30 Operations 
Guilford Dudley and staff — 9 30 Operations 
Staff — 2 Symposium on surgical diseases of the stomach 
Jacob Buckstein Roentgenologic diagnosis of gastric, 
duodenal and gastnc jejunal ulcers 
John A McCreery Operative management of secondary 
gastnc and duodenal ulceration including marginal 
ulcers 

Guilford S Dudley Inflammatory and benign tumors 
of the stomach and their surgical management 
Arthur M Wright, Frances Bogatka, and William 
Barber Failures after gastrojejunostomy, clinical and 
experimental studies 

Roland L Meier Treatment of gastnc ulcer 
Reynold E Church Surgical treatment of massive 
hemorrhage 

J William Hinton Surgical treatment of chronic 
duodenal ulcers 

FLOWER-FIFTH AVENUE HOSPITAL 
Herbert Chase — 9 Breast operations and motion 

pictures 

H D Furniss and W P Eckes — 9 Cases of intestinal 
obstructions 

Earl Eaton and L Palermo — 9 Treatment of burns 
mth horse serum and tannic acid 
W G Crump — 9 Carcinoma of rectum 
J H Fobes — 9 Carcinoma of colon 
J A Sileo — 9 Thrombosis and embolism, postoperative 
care 

L R Kaufman and J H Fobes and staffs — 2 Operations 
FORDHAM HOSPITAL 

E R Cunniffe, R E Walsh, and Alfred G Forman — 2 
Operative and dry clinics 

GOUVERNEUR HOSPITAL 
F M Conway — 9 Diverticulitis of the colon 
M Berck — 9 Diagnosis and treatment of penetrating 
m ounds of the esophagus 

Joseph Girsdansky — 2 Injection treatment of hernia 
and varicose veins 

HARLEM HOSPITAL 

Joseph B Stenbuck — 9 Operations and nard rounds 
Leon Ginzburg — 9 Operations 


Charles S B Cassasa, Joseph B Stenbuck, Farrow R 
Allen, Ira Fink, Robert E Carter, Norman F 
Laskey, William H Mencher, Benjamin N Berg, 
Francis X Tlmoney, John R Bruckner, Robert S 
Wilkinson, and William Snow— 10 30 Symposium 
on subcutaneous and penetrating wounds of the thorax 
and abdomen 

HOSPITAL FOR JOINT DISEASES 
Milton Bodenheimer and staff — 9 Operations Thyroid 
surgery 

Abraham J Beller and staff — 9 Operations Gas- 
trectomy for carcinoma of the stomach, abdomino- 
perineal resection for carcinoma of the rectum 
Harry Goldman and staff — 9 Proctological operations 

KNICKERBOCKER HOSPITAL 
George H Semken— 9 The cancer problem Symposium 
with lantern slides 

LENOX HILL HOSPITAL 

Staff — 9 Dry clinic Affections of the thyroid gland and 
complications 

Arthur F Kraetzer General survey of thyroid disease 
Jacob Geiger Value of basal metabolism tests m thyroid 
disorders 

A S Blumgarten Medical treatment of thyroid dis- 
orders and associated endocrine disturbances, including 
diabetes 

Thomas K Davis The psychiatric manifestations in 
hyperthyroidism 

Clarence de la Chapelle Cardiovascular problems in 
the thyroid diseases 

Paul K Sauer The thyroid in relation to heart disease 
Walter T Stenson Postoperative care of patients with 
hyperthyroidism 

Erich Fricke Postoperative results in cases with 
hyperthyroidism 

Francis M Donehue Postoperative tetany and its 
treatment 

Otto C Pickhardt The use of A T 10 m postoperative 
tetany 

Carl Eggers— 2 Esophageal lesions with demonstration 
of patients 

Wm H Stew'Art and staff — 2 Cinefiuorographic demon- 
stration of esophageal lesions 
Herbert W Meyer — 2 Reconstruction operations for 
epithelioma of the face 

Arthur Stein — 2 Lesions of the vulva, lantern slides 
LINCOLN HOSPITAL 

Kirby Dwight — 9 Operations on the colon Dry clinic 
peritonitis and ileus 

Frederick H Amendola, Samuel Epstein, and Reuben 
Gilvert — 11 15 Diseases of the thyroid 

LUTHERAN HOSPITAL 
Alfred G Forman and staff — 9 Operations 
Staff — 2 Dry clinic 
John P Bruckner Ludwig’s angina 
Charles S Cassasa Intestinal obstruction 
Angelo A Zingxro Epiphyseal fracture 
Louis Perotta Technique of spinal anesthesia and end 
results 

MEMORIAL HOSPITAL 

Bradley Coley — 9 Amputation of leg for osteogenic 
sarcoma 

Frank E Adair — 10 Radical amputation of breast for 
carcinoma 
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METROPOLITAN HOSPITAL 
J H Fobes and L R Kactman and staffs— 9 Sym 
posiunj Surgery of the stomach liver spleen and 
pancreas 

T B \\ einberg Roentgenological aspects 
Dr Ale’S eill Gastroscopy 

Linn J Boyd and Thomas H McGavack Medical 
a pects 

J H Fobes and I. R Kaufman Operations 
J H Fobes and John s O Herrlin Jr Demonstration 
of cases of pancreatic cysts 

Roy Uphau D B Hell and staffs Medical a pects of 
gastnc ulcer 

Staff— t jo Symposium on gastro-mtestinal surgery 
D B IDll,J H Fobes and J C Howard Lesions of 
the lesser curvature of the stomach medical aspect 
surgical aspect, motion pictures and lantern slides 
Roy Uphau J C Howard A Saccone and L R 
Kal buan General management of gastnc and duodenal 
ulcer medical aspect roentgenological and pathological 
aspects surgical treatment 

Charles A Halberstah Edward J McCabe and W W 
Johnson Report on perforation of gastnc and duodenal 

L R Kaufman J H Fobes John S O Herrlin Jr 
William P Eckxs and Eowaso J McCabe The 
jaundice problem report by the complete surgical taff 
J H Fobes and staff Report of two ca*es of solitary liver 
abscess 

II D Fcrviss and W P Eckes Intestinal obstruction 
John S O Herrun Jr Discussion of the w ater balance 
in treatment 

MISFRICORDIA IIOSHTAL 
Saul \ Ritter— ro 30 Tuberculosis of ileocecal valve 
simulating malignancy and other unusual surgical cases. 
Lester Breidenbach— 2 Phlebectomy for thrombosis 
Maurice J Costello— 3 Surgical neoplasms of shin 
Peter Rrzro— 3 30 Devices m skeletal surgery 
MOVTEFIORE HOSPITAL 
A \ Rekg and staff— j Operations on the colon 
MORRIS A VI A CITA HOSPITAL 
J Lewis Auster— 9 Operation demonstrating regional 
anesthesia 

VFW AORK CITA CANCER INSTITUTE 
Ira I Kaplan and associates— 2 Symposium on cancer 
Ira I Kaplan Treatment of carcinoma of the cervix in 
advanced cases 

liRAiTUf II Oolden Palliative mastectomy 
( EORCE A C ASHMAN Gemto urinary malignancy cs 
pecully carcinoma of the penis 
R IDOLpii \ Gorscji Colostomy 
Angelo M Sala Pathology of advanced malignancy 
David E Ehrlich pendant mastography in the diagnosis 
ot carcinoma of the breast 


NEW AORK CITA HOSPITAL 
Frederic Bancroft and Margaret Stanley Brown— 9 
Thrombosis thrombophlebitis embolism 


NEW AORK HOSPITAL 

C eorce J Hecer and staff —g Operative and dry dimes 
Cforcf J Heuer Surgical treatment of hypertension 
UiluakDeW Andrus Splenectomy 
William F MacFee Surgical lesions of the mouth and 


Ralph F Bowers Results in 900 thyroidectomies 
Bronson S Ray Organization of a follow up department 
V Chandler Foot Contribution of a laboratory of 
surgical pathology to a surgical service 
Frank Glenn Surgeiy of common bile duct 

NEW AORK INFIRM ARA FOR WOMEN 
AND CHILDREN 

Anna Hubert MaryL Edward and Frances Bocatlo 
— 9 Surgical follow up clinic 
Duse L Esperan ce— 2 JAunor conference 


NEW AORK POSTGRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Carl Egcers— 9 Breast clinic (Skin and Cancer unit) 
Thomas II Russell— 2 Operations 
NEW AORK FOLA CLINIC MEDICAL SCHOOL AND 
HOSPITAL 

Frederick C Keller— 10 Cadaver demonstration 
(surgical anatomy) 

Robert E Brennan— ri Operations 
Jerome if Lynch— r 30 Operations proctofogictl 
Richaro Kdvacs — a 30 Lecture on physical therapy 
Edward L Kellocc— 3 30 Operations 

PRESB ATERI AN HOSPITAL 
Allen 0 W hippie and Louis M Rousselot— 9 'plencc 
fomy 

W illiam Barclay Parsons and Lawrence W Sloan— 9 
Thyroid operations 

Walter W Palmer William Barclay Parsons 
Lawrence W Sloan Bertram J Sanger andARTBts 
P Stout— 10 Symposium on thyroid disease 
Allen O Whipple William P Thompson Kenneth R. 
McAlkn R. W est Louts M Rousselot and Robert 
II E Elliott— 3 Symposium on blood dyscrasias and 
splenopathies 

ROOSEVELT HOSPITAL 

Staff— 9 Symposium on surgical management of in 
tractable ulcerative colitis 
Thomas T Mackee Medical aspects 
Henry W Cave Operation with discussion 
Lawrence Sophian Pathological aspects. 

Staff— 2 Symposium on ulcers and carcinoma of the 
stomach. 

Howard F Shattlck Medical aspects 
William H Boone Roentgen Diagnosis 
Condict W Cutler Jr Indications for surgical treat 
ment 

Cordon P McNeer Demonstration of gastroscopy 
Grant P Pennoyer and Julian M f resign— j 30 
Demonstration of vanous type* of peripheral vascular 
diseases with differential diagnosis and the results 01 
treatment 


SAINT FRANCIS HOSPITAL 
Alexander Nicoll and staff— 9 Cholecystectomy 
cholecystectomy with exploration of common duct. 
Charles Aejyoda and staff— 9 Cholecystectomy 
appendectomy herniorrhaphy 

ST LUKE S HOSPITAL 

Henry H M Lyle JohnDolglas Edward J Do'oia' 
William I MacHi Morris K Smith and stau-9 
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William F MacFee Obstruction of the small intestines 
E D Truesdell The prognosis m silent gallstones 
Edward J Donovan Congenital diaphragmatic hernia 
William G Heeks and William T Gibb, Jr The value 
of gastroscopy in diagnosis, demonstration of gastro- 
scopy 

SAINT VINCENT’S HOSPITAL 
Joseph A Brady, Glorge R Stuart, Harry V Walsh, 
Frank J. McGowan, Bernard D Hannan, and 
Francis X Timoney— 9 Operations 
Raymond P Sullivan, Constantine J MacGuike, Jr , 
Louis F Sanman, Clarence P Howley, and John H 
M0RRIS--9 Operations 

SYDENHAM HOSPITAL 

Milton Bodenheimer — 3 Dry clinic Stab and bullet 
wounds of the chest and abdomen 

UNITED STATES MARINE HOSPITAL 
L A Palmer and staff — 10 30 Symposium on gastric 
surgery 

L A Palmer and stag Surgical aspects 
C R Smith Pathological aspects 
F Liblrson X-ray reports 

J A Brasfield and J Kelman — 10 30 Symposium on 
back injuries Surgical aspects, neuropsychiatric 
aspects 

H Kelman and S P Cooper— 2 Symposium on peri- 
pheral vascular disease 

L A Palmer and stag— 2 Operative and dry clinic 
Hernia 

Thursday 

BEEKMAN HOSPITAL 

Stag— 9 Symposium on abdominal emergencies from 
various clinical viewpoints, ward rounds 
Arthur H Terry, Jr The acute abdomen in the diabetic 
Robert H Kennedy Ovarian conditions contributing to 
an acute abdomen 

Sigmund Mage Retroperitoneal injury simulating acute 
abdomen 

James H Heyl Pseudopancreatic cyst following ab- 
dominal trauma 

Elias Rubin Genito urinary tract injuries 
Charles J Oppenhein Coronary thrombosis 
Thomas M Lowry Acute allergic abdomen 
Myron A Sallick Perforated peptic ulcer 

BELLEVUE HOSPITAL 
Stag — 9 30 Symposium on surgery of the thyroid 
Roderick V Grace and Carnes Weeks Total thy- 
roidectomy for heart disease, four-year results, pro- 
gressive exophthalmus following Graves’ disease, 
aberrant thyroid, two cases, interval surgery in the 
patient with hyperthyroidism 
Russell H Patterson Prevention and treatment of 
complications in goiter surgery 
H M Wertheim Demonstration of cervical plexus 
anesthesia block, lantern shdes 
HAD O’Connor and Joseph NAsn Evaluation of 
postoperative thyroid results 

Arthur S McQuillan Ossification of a thyroid adenoma, 
Hucrthle-cell tumor of the thyroid gland, Hashimoto’s 
disease of the thyroid gland, epithelioid carcinoma of the 
thyroid gland, hyperparathyroidism, postoperative 
tetany, treatment 

Arthur Wright and stag — 9 30 Operations 


Fenwick Beekman and stag — 2 Symposium on children’s 
surgery Treatment of fractures, congenital anomia, 
burns, problem cases 

Ira I Kaplan, Rjeva Rosh, Dorothy Bell, Milton 
Friedman, and Sidney Rubenfeld— 2 Demonstra- 
tions of treatment of malignant and benign lesions with 
irradiation, both x-ray and radium 

FLOWER-FIFTH AVENUE HOSPITAL 
L R Kaufman and J H Fobes and stags — 2 Operations 
J II Fobes and associates — 2 Symposium on gastro- 
intestinal surgery, lesions of the lesser curvature of the 
stomach 

D B Hill Medical consideration 
J H Fobes and J C Howard Surgical consideration, 
motion pictures and lantern shdes, general management 
of gastric and duodenal ulcer 
Roy Upham Medical consideration 
J C Howard. Roentgenology 
L C Reid. Pathology 
L R Kaufman Surgery 

Charles A Haeberstam, Edward J McCabe, and 
William Warner Johnson Report of perforation of 
gastric and duodenal ulcers 

J H Fobes, L R Kaufman, John S 0 Herrlin, Jr , 
W P Eckes, and Edward J McCabe The jaundice 
problem 

H D Furniss and W P. Eckes Intestinal obstructions 
John S 0 Herrlin, Jr Discussion of water balance 

FORDHAM HOSPITAL 

Alexander Nicoll, James Kenyon, and Louis Marton 
— 9 Operative and dry clinics 
Alexander Nicoll, James Kenyon, and Louis Marton 
— 2 Operative and dry clinics 

GOUVERNEUR HOSPITAL 
J F Erdman — 9 Operations 

HARLEM HOSPITAL 
Ralph II Young — 9 Operations 
Charles S B Cassasa — 9 Operations 
Louis T Wright, Joseph G Levy, Solomon Weintraub, 
Frederick A Kassebohm — 10 Symposium on 

lymphopathia venereum 

HOSPITAL FOR RUPTURED AND CRIPPLED 
Carl G Burdick and associates — 9 Symposium on 
hernia 

John E Sullivan Postoperative complications 
Robert V Grace and Vansel S Johnson Results of 
herniotomy m patients over fifty years of age 
Fenwick Beekman Undescended testicle 
Norman L Higinbotham Division of cord 
Bradley L Coley Injection treatment 
David Gillespie Fascial sutures m the repair of hernia 
Roland L Maier Silk sutures in the repair of hernia 

LENOX HILL HOSPITAL 
Otto C Pickhardt, Carl Eggers, DeW Stetten and 
stags— 9 Operations 

LINCOLN HOSPITAL 

Edward D Truesdell — 9 Operations on biliary tract 
Charles S Rogers— 10 30 Dry clime Children’s 
surgery 

James R Lincoln, Jacob Friedman, and Leonard 
Orens— 11 15 Surgical complications of diabetes 
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MEMORIAL HOSPITAL 

George Binkley — g Resection lor carcinoma of rectum 
Gcos.cE T Pack — 9 Resection for gastric carcinoma 
Staff— 1 1 Cancer conference 

METROPOLITAN HOSPITAL 
Thomas H McGayack Charles A Halberstau S T 
Glasses and A Lesser — 9 Peripteral vascular dis- 
eases with demonstration of arteriography oscillometry 
Landis test and histamine teat 
David W eels and associates— 9 Report on experimental 
work la the production of renal hypertension and 
opera live procedures for relief 
J H Fobes L R. Kamio, and staffs—? Operations 


William Cjunrogi} Whtie — a 
of carcinoma of th e thyroid 
treatment 


Demonstrations 0/ cases 
gland with discussion of 


Lewis K Booth Malcolm I L Mcnkjttrsck, and Pave 
M Wool) — 1 Demonstration of modem trends in anes- 
thesia 


SAINT FRANCIS HOSPITAL 


Robert B Loss as and staff — 0 Subtotal gastrectomy 
stomach cases 


ST LURE S HOSPITAL 

ItevsvH M Lytle J'jbn Do colas EdiyardI Donovan 
William F MacI ee Morris K Sunn and staff-? 
Operations 


•MOUNT SINAI HOSPITAL 
John H Oarlock Leon Gsnzbcrc William ii 
Member and Moses SwrcR — r 15 Operations 
Colonic surgery obstructive jaundice Dry clinic 
Vicereine colitis carcinoma of the esophagus 

NEW \ORk CIT\ HOSPITAL 
P K Sacks, and staff — g Operatise and dry climes 
Lester Been— 9 Experimental cardiac surgery 
W G Teruiuicer— 9 Varicose veins 
Robert T Findlay— 9 Surgery in the poor risk aged 
NEW VORk HOSPITAL 

GeoroeI IIeiter and staff —9 Operative and dry chm w 
1 rank Glenn Acute cholecystitis 
\\ riHAJi P M vcFee Carcinoma of the large bowel 
Ralph F Bowers Terminal Beilis 
Cranston U IfoLins Pre and postoperative studies of 
gastric secretion 

Wills am A Cooper Carcinoma of the ampulla of vater 
Herbert Conway Leiomyosarcoma of the stomach 

NEW 10 RR INFIRM IK 1 FOR WOMEN 1 ND 
CHILDREN 

AbnaHoter MmJPiNtvcs and Isabfl Know lion — 
9 Operations 

Frances Bogat 10—9 Varicose vein clinic 

NEW VORK POSTGRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Carl Egcers— 9 Dry dime ‘'orgery of the head and 

Charles 0 Herd— 9 Operations 
Edward U Peterson— q Operations 


NEW VORk POLA CLINIC MEDICAL SCHOOL 
AND H 05 PITM 
John J McGrath— ij Operations 
Vincent Hckley— r jo Proctology cadaver demon tra 

J E Hammett— 3 jo Operations 


PRFS8VTER1AN HOSPITAL 
Beverly- C Smith DtvtpC Bill Lous Bvvman and 
Byron Stookey— 9 Operations Symposium oo vascu 
hr disturbances of the extremities 
JoHnM Hanford ArthirI Stovt CishmvnD IUac 
ensen Mavrice Lcni and Theodore P Ebeejurd 
— * Symposium on therapy of tumors of head aod neck 


ROOSEVELT IIOSPfTAL 

Howard A Patterson— 9 Thyroid clime followed by 
demonstration of cas« with discussion of recurrent and 
persistent hyperthyroidism 


SAINT VINCENTS HOSPITAL 
Edward V Denneen Frank J Serahn WaiuurMie 
namara IIexry a W aev and James F Brows-? 
Operations 

Raymond P Sullivan Join A Lawler Mavrice C 
O Shea Thomas C Case Francis >1 Conway and 
John A Fallon—? Operations 
Raymond P Sulliv an — 2 M alignant and non malignant 
lesions of colon surgical aspects 
William W MlUj \ ray demonstrations 
Anthony Rottlno Pathological demonstration 
Clarence P II0WLEV—J45 Diaphragmatic hernia 
John A Lawler— 2^ 1 araduodcnal and paravesical 

herm&s 

Frank J V] cCow an -3 jo Operative procedure for per 
forated ulcer 

Edward V Denneen— 330 Five year operative ripen 
tact 

J Raymond Lirrr— 3 jo Medical management, 

JohnH Morrjs— j jo Follow up experience 

SVDEVHAV HOSPIT \L 

Clu.es Idler bloM' — 9 Dry clinic Varicose vein Wjec 

Vf eye* H FmitND— 10 jo Operations Pennell excision 
of the rectum for carcinoma anorectal operations 
Lester J Ulcer— 3 Jt > Operations Blood transfusion— 
Unger method 

UNITED NTVTLS MVRIVF HOSPIT VI 
Staff— 10 jo Symposium on appendicitis 
L V Palmer and staff Surgical a peefs 
C R Smith Pathological aspects 
J W kEKNEDY \ ray findings 
C Fercison and R Met— 10 jo Symposium on rectal 
surgery 

S P Looter— 10 jo Hernia ope ran ms 


VETERANS ADMINISTRATION HOSPITAL 

hutPERiCfc \\ Bancroft— 9 Operations Gastric resec 
lion lor pyloric obstruction 1 rases Discussion of 
thrombosis and embolism 

Alien G Flues— 9 Operations Carcinoma of the rec 
turn second stage 

Jl J B alien t P Hall and J P DeLanly— 10 Cp- 
era lions Inguinal hernia repair with dcrronslrotiCB M 
sliding bladder 1 cases end result cares stomach and 
intestinal nnnmalignant 

DkForrest Ballou J*_— 10 Operations Laiyngoftssure 
partial laryngectomy Dry dime Carcinoma of the 

fl FMUyden Manager Carieton Bates Clinical Di 
rector James Ewjnc I rank I Ami* and I rjo s tew 
art Consultants— a Tumor confewoce 
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Allen G Puller Carcinoma of the stomach 
E Levy Carcinoma of the lung 
J P Palmer Carcinoma of lip and tongue 
W G Christoifersen Basal cell carcinoma and car- 
cinoma of the rectum 

Charles P Bloom Collaborated material 
R C Henderson Collaborated material 
DeForrest Ballou, Jr Carcinoma of the larynx 
H Herscher Hodgkins disease and lymphosarcoma 

Friday 

BELLEVUE HOSPITAL 
Staff— 9 30 Symposium on gall bladder surgery. 

Constantine J McGuire Treatment of acute chole- 
cystitis 

Frank. Cotui Intravenous medication in gall bladder 
disease 

Ira I Kaplan Radiation therapy in disease of the 
biliary tract 

William T Doran Management of the gall-bladder 
patient 

Ernest W Lampe Acute pancreatitis m relation to 
biliary tract disease 

John E Sutton, Jr Jaundice and common duct stone 

BETH ISRAEL HOSPITAL 
Percy Klingenstein and staff— 2 Operations Graves’ 
disease, gastroduodenal ulcer Dry Clime Pre-operative 
radiation in carcinoma of the breast 
I Kross— 2 Dry clinic Obstructive lesions of the small 
intestine Case presentations 
Samuel Mufson — 2 Dry clinic Unusual pre-operative 
complications of hernia 

WILLIAM BOOTH MEMORIAL HOSPITAL 
William T Kennedy — 9 Surgical treatment of incon- 
tinence of urine in w omen 

John Roglrs and Arthur McQuillan — 10 Thyroid 
clinic 

George Kosmak and N Gilbert Seymour Demonstra- 
tion of medical and surgical facilities in a small private 
hospital run by the Salvation Army for people of mod- 
erate means 

FLOWER-FIFTH AVEAUE HOSPITAL 
J C Hayner, DeW R S Barnes, and W L Priuacone 
— 9 The use of lemon oil as a skin antiseptic 
John S O Herrlin, Jr — 9 Infections of the hand, wax 
models, motion pictures 

J H FoBEsandL R Kaufman and staffs — 2 Operations 
J H Fobes and S T Glasser — 2 The use of ox fascia 
m hernia operations 

J C Hayner — 2 Demonstration of new method m hernia 
operations 

L R Kaufman and W \\ Johnson— 2 Demonstration 
of \\ ire sutures 

W W Johnson and A Lesser — 2 Experimental work on 
dogs 

J D Norris — 2 Studies in w ound healing — dehiscence 
Dan in Weeks and associates — 2 Symposium on hyper- 
tension Report on experimental w ork in the production 
of the renal type and operative procedures for relief 
William H Bishop and J H Tobes — 2 Intussusception 
of appenthx, outside of anus-removal, demonstration 
with lantern slides 

J H I onus, Charles Halblrstam and staff — 2 The 
present status of appendicitis, demonstration of a new 
operation, motion pictures 


Donald E Brace and staff — 2 Contribution of a depart- 
ment of anesthesia to a surgical service 
L C Reid — 2 Contribution of a laboratory of surgical 
pathology to a surgical service 

FRENCH HOSPITAL 

Arthur M Wright and staff — 9 Symposium on diseases 
of the gall bladder Cholecystitis m elderly people 
treated by cholecystgastrostomy, stone in the common 
duct, poor operative risk, cholecystogastrostomy, pa- 
tient living ten years later, choledochoduodenostomy 
for recurrent obstruction of common bile duct, rubber 
tube implantation, five months, resection of sigmoid for 
carcinoma complicated by intestinal obstruction by gall 
stones, pathological discussion by Dominic Anthony 
DeSanto 

FORDHAM HOSPITAL 

E R Cunnitfe, R E Walsh, and Alfred G Forman — 2 
Operative and dry clinics 

GOUVERNEUR HOSPITAL 
M Elias — 2 Perforated gastric and duodenal ulcer. 

F J McGonvan — 2 Discussion of above 

Boris Kornblith — 2 Lymphogranuloma venereum 

HARLEM HOSPITAL 
Staff — 9 Dry climes 

Charles S B Cassasa, Alexander Altschul and 
staff Thyroid disease 
Leon Ginzburg Intestinal obstruction 
James C Whitaker Fat embolism 
AubredeL Maynard Treatment of bums 
U Conrad Vincent Surgical lesions of the terminal 
ileum, cecum, and the ascending colon 

KNICKERBOCKER HOSPITAL 
JohnV Bohrer, C Joseph Delaney and Pro V Prew- 
itt— 9 Operative and dry cbmc Surgery of the stomach 
and gall bladder 

LENOX HILL HOSPITAL 
Staff— 10 30 Symposium on lesions of the colon 

William H Stew'Art Differential diagnosis between 
carcinoma, diverticuhtis and sigmoiditis 
Carl Egglrs Diverticuhtis and sigmoiditis 
DeWitt Stetten Carcinoma of the colon and its radi- 
cal treatment 

Herbert W Meyer Radical operations for carcinoma 
of the rectum 

John C A Gerster Conservative operations for car- 
cinoma of the rectum 

Exhibition of moulages of pathological specimens of the 
gastro-intestinal tract 

LINCOLN HOSPITAL 

Bradlex L Coley — 9 Management of bone tumors in a 
general hospital 

Benjamin Shernvin — 9 45 Complications in hernia oper- 
ations 

Peter Vogel — 10 45 Management of a blood bank in a 
municipal hospital 

MEMORIAL HOSPITAL 

Hayes E Martin — 9 Hemilaryngectomy lor carcinoma 
George T Pack— 9 Intrascapulotboracic amputation for 
melanoma 

Staff 10 Demonstration of x-ray and radium equipment 
Inspection of new Memorial Hospital 
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METROPOLITAN HOSPITAL 
J II Fobes and L R Xactuab and staffing Opera 
tions 

Staff — g Dry dimes 

H D Fvkni&s and \\ P Ecees Discussion of intes- 
twal obstruction 

JohnS O Herrun Jr Hater balance 
J II Fobes and Dr Chase Breast 
} H Fobes Discussion of ox fascia in the repair of 
hernias 

L R Kactuan U ft Johnson, and A Lesser. Dem 
onstrations of wire sutures in hernia with a report of 
experimental work on dogs 

J If Posts J Ctirtom ID rMi and CImrles l 
Halberstau Report on the present status of 8ppen 
dicitis. 

J Walsh Report on the value of rebound tenderness 
MORRIbANH CITY HOSPITAL 
George E Mjlani — a Operation for repair of large her 
mas by fascial flaps 

U ILEUM KlEJY— 330 Treatment of acute mesenteric 
lymphadenitis 

NEW FOPF cm CANCER INSTITUTE 
(Welfare Island Hospital) 

Ira I Kaplan and associates—* Symposium on canter 
Ira 1 X apian Demonstration of cancer cases 
Lionel 5> A ns TER Surgical problems of advanced can 
cer illustrated by pecific cases 
David E EHSUcn Irtewsting roertgenograms of ad 
vanced cancer casts 

NEW FORK CITF HOSPITAL 
Impose Ksoss and staff— q Operative and d-y clinic* 
NLW FORK 1NFIRMAPF FOP WOMEN AND 
CHILDREN 

Mas* L Edward, Fm«a Aronson ard Margaret Stan 
ley Brown— o Operations 
Am Uittner and Sophie Spitz— q Sterility clinic 

NEW FORK FOST GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Thomas II Russell— q Operations 
Carl EcCErS — J Operations Breast head and neck cases 


John F Erduann— 2 30 Operations 

NEW FORK POLF CLINIC MEDICAL SCHOOL 
AVD HOSPITAL 
Herbert c. Chase— ii Operations. 

W illiai< 11 Cooper— 230 Lecture and demonstiation 
on v ancose veins 

PRESBF TERI AN HOSPITAL 
Alien O W hippie and staff— 5 Operations Pancreas. 

Dry clinic and follow up pancreatic lesions. 

Dana ft atchley John Scpdder and Octa C Lcioh- 
2 Symposium on fluid loss and fluid balance in surgery 
F B St Jobn, H D Harvey C A Ftoon and Ko» 
Golden— 2 Symposium on gastric and duodena! le 

ROOSEVFLT HOSPITAL 

Covdict ft Cutler Jr.— p Gastric resection for tarn 
noma of the stomach 

Alpred SntiUAX— P Resection of the colon for cam 
noma 

SAINT TRANC1 S HOSPITAL 
Robert B Lobba.n and staff— p Operations forpnmaiy 
hyperthyroidism secondary hyperthyroidism and non 
toxic thyroid 

ST LUKE S HOSPITAL 

Henry H M Lyle John Douglas Edward J Donovan 
William F MacFee Morris K Surre and staff— p 
Operative and dry dimes 

W II Jluuir Treatment of endoeervicitis by elcvtro- 
coagulation 

FW Solley Injection treatment of hydrocele 
II J Shelley Injection treatment of varicose Veins. 

P C Morton Demonstration of rolling proctologic 
equipment cable relation of solitary polyps to card 
nom* of the colon 

G E Burtorji Problems in organization of a depart 
ment of anesthesia 

SAINT VINCENTS HOSPITAL 
Louis F Sanbvn— 2 Symposium Surgical jaundice 
Francis \. Tuioney— 3 Effect of iodine on the thyroid 
gland as seen in stage thyroidectomies. 

Anthony RottinO — 3 Pathological demonstrations. 


OBSTETRICS AND GYNECOLOGY 


A/oudov 

BETH ISRAEL HOSPITAL 
(Jewish Maternity Hospital) 

Samuel J Scadron and Edwin G Laagrocr — 2 Ob 
stetncaj operations Dry dime Cesarean section demon 
stratum of forceps debvery 

II FRLEM HOSPITAL 

Henry C Fale, Petir M Mima* and Mlrry II 
Levine— 3 jo Organization of gynecological service in 
the farce aty institution 

Frederick A Xassebohm— 3 Place ntapraevja 
L \ TNG IN HOSPITAL 

H J Standee — 2 Staff cooference Heart disease com 
phcating pregnancy dystocia ifl a patient with a con 
tractcd pelvis. 


METROPOLITAN HOSPITAL 
Horace Aylrs and staff— 1 30 Dry clime Transplants 
turn of ovaries motion pictures cardboard demonstra 
tvoo presentation of patient , 

Donald E Brace and staff — 1 jo Collection of placenta 
blood for indirect transfusions motion pictures. 

L S Loizeacy and staff— 1 .10 Obstetrical and gyneco- 
logical problems. 

MOL vT SINAI HOSPITAL 
Sahcal II Geisi and staff— 1 30 Operative clinic The 
treatment of prolapse cj storectocele and incontinence 
m three typical cases 

NEW i ORK POST GRADUATE MEDICAL 
SCHOOL AND HOSMTAL 
MortuorN Hyams aud staff — j Dry clinic DumaJ 
pmgography by fractional injection* of lipiodol stfriiira 
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tion of the female as an office procedure, conization of 
the uterine cervix 

PRESBYTERIAN HOSPITAL* 

(Sloane Hospital for Women) 

W W Herrick, Alvin J B Tillman, and Jean Corwin 
— 2 Symposium on the toxemias and other complica- 
tions of pregnancy 

RIVERSIDE HOSPITAL 

Nelson B Sackett— 2 Gynecological complications in 
advanced pulmonary tuberculosis 

WOMAN’S HOSPITAL 

William T Kennedy— 2 Complete abdominal hysterec- 
tomy for fibroids, operation for incontinence of urine, 
cystocele, rectocele, laceration of pelvic floor, demon- 
stration of Kennedy technique and end results 
Ralph L Barrett — 2 Electrocoagulation of cervix, two 
cases, demonstration of technique and end results 

Tuesday 

BELLEVUE HOSPITAL 

E W Holladay — 9 Operations Repair of old third-de- 
gree laceration 

W. E Stodditord — 9 Operations Repair of cystocele 
and rectocele, suspension of uterus 
Claude Heaton— 9 Obstetrical ward rounds, complica- 
tions of pregnancy, x-ray pelvimetry 
H C Taylor, Jr — 2 Care of patients suffering from 
gynecological malignancy 

W E Stodditord and II C Taylor, Jr — 3 30 Demon- 
stration of pathological material 

BETH ISRAEL HOSPITAL 
Staff— 9 Gynecological dry clinic 
Herman Lorber Carcinoma of fallopian tubes, carci- 
noma of ovary with peritoneal implants, five years 
after operation, early carcinoma of uterus 
Maurice Rashbaum The diagnosis and management of 
urinary incontinence 

Seymour Wimptheimer Chonoepithelioma 
E A Horowitz The treatment of gonorrhea in women 
by systemic hyperpyrexia and simultaneous pelvic 
heating — an evaluation of years’ experience Ra- 

tionale of treatment, indications, technique, appara- 
tus required, results in lower genital tract infections, 
in salpingitis and in gonorrheal arthritis, late results, 
treatment of gonorrhea in women by sulfanilamide, 
fever therapy combined with pelvic heating, treat- 
ment of a female patient with gonorrhea 
Morton Vessel Dysgerminoma of ovary, granulosa 
cell tumor of ovary 

Herman Lorber and staff — 2 Operations Manchester 
operation for prolapse, vaginal hysterectomy, operation 
for incontinence 

TLOWER-FIFTH AVENUE HOSPITAL 
Horace Ayres and staff — 2 Transplantation of ovaries, 
cardboard demonstration, motion pictures and presenta- 
tion of patient 

Donald Brace — 2 Collection of placental blood for in- 
direct transfusions, motion pictures 
L S Loizeaux and staff — 2 Advances in prenatal and 
postpaTtum care 

John E Tritsch and staff — 2 Demonstration of appara- 
tus for collection and mensuration of postpartum blood 
Results obtained from the use of several oxytocics on 
postpartum bleeding 


FRENCH HOSPITAL 

Frederick C Holden and staff— 9 Pre-operative prepa- 
ration of gynecological cases, nonoperative demonstra- 
tion of LaForte operation for prolapse in elderly woman, 
Kennedy hysterectomy through vagina— nonoperative, 
discussion of extensive myomectomy with preservation 
of uterus in young woman, presacral resection of nerves 
for dysmenorrhea, bladder injuries in gynecological op- 
erations, postoperative care of gynecological patients 
F C Holden, H C Falk, H C Williamson and staff— 
9 Gynecological and obstetrical operations, inspection 
of the new obstetrical hospital 

HARLEM HOSPITAL 

Henry C Falk, Peter M Murray, and Murry H 
Levine— 9 Operations, lecture on the tubal resection, a 
new and simple procedure for recurrent gonorrheal sal- 
pingitis 

Julius Kurzrock — 3 Demonstration of forceps operation 
with special reference to the axis traction 

HOSPITAL FOR JOINT DISEASES 
Abraham Rongy and staff — 2 Interposition and other 
gynecological operations 

Howard E Lindem an and staff — 2 The Manchester and 
other gynecological operations 

LENOX HILL HOSPITAL 
Percy H Williams, Robert L McCready and staffs— 9 
Operations 

LYING-IN HOSPITAL 

B H Goff — 9 Modified LaForte operation for complete 
prolapse, operation for uterine prolapse 
StaS— 2 -30 Symposium on unnary tract infection of preg- 
nancy 

H J Stander Relation of pyelitis to the toxemias of 
pregnancy 

C M McLane Eollow-up study of pyelitis of preg- 
nancy 

H F Traut Pyelonephritis as a complication of pyel- 
itis of pregnancy 

R C Benson Postpartum and postoperative bladder 
retention and its treatment 

R G Douglas Mandelic acid and sulphamlamide 
therapy in the treatment of pyelitis complicating 
pregnancy 

A A Marchetti The pyelitis ileus syndrome. 

MEMORIAL HOSPITAL 
William P Healy — 9 Gynecological operations 

MOUNT SINAI HOSPITAL 
Samuel H Gkist and staff — 9 Ward rounds and dry 
clinic, ovarian tumors, pathological and clinical discus- 
sion with demonstration of specimens, management of 
uterine bleeding 

Robert T Frank, Morris A Goldberger, and Paul 
Klemperer — 2 Exhibit of endocrine methods of diag- 
nosis and hormone studies of cases 

NEW YORK POST-GRADUATE MEDICAL 

SCHOOL AND HOSPITAL 
Gerard L Moencii — 10 Influence of abnormalities of 
spermatozoa on sterility 

Walter T Dannreuther — 2 Operations Supravaginal 
hysterectomy for uterine fibroids, LeForte operation for 
complete prolapse, plication of the rectum and perine- 
orrhaphy for enterocele, tracheloplasty for chronic endo- 
cervicitis 
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Malcolm Campbell — g Gynecological o petitions 

PRESBYTERIAN HOSPITAL 

(Sloane Hospital for W omen) 

B P Watson and staff — 9 Operations Plastic for cjsto- 
cele and rectoccle complete hysterectomy for cancer 
J A CossCADEN— 2 Cancer symposium 
t S Colek and J H Boyd— 3 30 Demonstration of 
pathological material 

ROOSEVELT HOSPITAL 

11 C Taylor T C Peichtal H C Taylor Jr and 
W E Alsop — p Operations myomectomy radium or 
hysterectomy for fibroids radium or hysterectomy for 
postmenopausal bleeding 

SYDENHAM HOSPITAL 
JcULS Jaucko — 9 Operations. 

Alfred M Hillman— 10 30 Operations Hysterectomy 
for fibroids and diseased adnexa cesarean lection (low 
flap) 

Junes Jarcho— * Roentgenography as an aid in obstet 
ncal diagnosis 


WOMAN S HOSPITAL 


Thursday 

BELLEVUE HOSPITAL 

Staff— 9 Dry Clinics 

Arthur Reich \ aloe of ergotrate in reduang incidence of 
postpartum hemorrhage 

Spencer Gurnee Sulfanilamide therapy in gonorrheal 
infections of female 

F \V Sovae Operations for the relief of organic sterility 
in female demonstration of successful cases 

W E StlUDLtOrd Treatment of incomplete abortion 
complicated by fever 

If GoldbEAtt and L Lang 11 an Analysis of 342 cases 
operated upon for ectopic pregnancy 

Ira I Kaplan—* Operation Application of radium for 
carcinoma of cervix 

F W SovaK — 1 Operation Reconstruction of fallopian 

D Barrows— * Operation Supravaginal hysterectomy 
for fibromyomata uteri. 

FLOWER FIFTH AVENUE HOSPITAL 

H B SArrORD and staff — g Gynecological and obstetrical 
*urgtry h\WLE\Y HOSPITAL 

HfNRY C Fair Peter M Murray and Murry II 
Levine— 9 Classification and management of the in 
fected abortion opera Uons .... 

A. Charles Posner— - 3 Breach presentation Methods 
employed to reduce foetal and neonatal mortabty 

LINCOLN HOSPITVL 

Edward J DaviN and staff~9 Use of intravenous ergo- 
novineatthe end of the second stage of labor results in 
over 500 cases 


Harold C Ingraham— 3 Treatment of pelvic mflatnmi 
tory disease by various modalities 
Robert L Qraig — * Treatment of pelvic inflammatory 
disease by acetyf beta methyl choline 
Frank SpEelmajj — 3 Gynecological pathotogy somenn 
usual ovarian neoplasms 

LUTHERAN HOSPITVL 
James T Padgett— 9 Operations 

LYING-IN HOSPITVL 

H J StanTes— g Operation for cure of eystocele and 

H F Tract — g Myomectomy and hysterectomy 
H J Standee— 2 ;o A study of acute yellow atrophy 
H F Tract— 3 The clinical and histological differentia 
tion betn een hypertrophy and hyperplasia of the endo- 
metrium 

J B PastoRe— 3 30 Anemia in pregnancy 
R. G Douglas— 4 Intrapartum infection and its relation 
to the time of cesarean section 

METROPOLITAN HOSPITAL 
L S Louzaux— 9 Operations 

MISERICOKDIA HOSPITAL 
James P Henvessy— 9 30 Modified Scanmni for occiput 
posterior 

F Walter Gravelle— to Forceps technique single ap- 
plication for occiput posterior 
Alexander II Schmitt— 10 30 Complications requiring 
cesarean section 

Frederick E Niee— 2 Application of radon nog m car 
cinoms of the utenne cervix 
Joseph A Devlin— 3 Operative indications in gynecolog 
1 cal emergencies 

Francis \\ Sovak— 4 Operative treatment for sterility 
lantern slides 

MOUNT SIN VI HOSPITAL 
Isjdo* c Rcum— 9 30 W aid rounds and demonstration 
of cases Genital tuberculosis kidney tumors myomec 
tomy vaginal supravaginal hysterectomy and para 
metnal fixation for prolapse and myoma 
Isidor C RcntN and staff — 1 Operations rarimetnaj 
fixation (Donald Fothergill) for prolapse of ut * 
analgesia multipfi " ‘ 

arotomy for salp _ . 
parasacral anesthesia motion picture 0 
fixation. 

NEW YORK INFIRMARY FOR WOMEN 
AND CHILDREN 

Wilhemtsa Ragland and associates— g Toxemias of 
pregnancy R ray pelvimetry care of prematures 

NEW YORK FOST GRADUVTE MEDICAL SCHOOL 
AND HOSPITAL 

Theodore Nelstaedter and staff— 10 Clinical use of 
estrogenic hormones , , 

Adolph Jacoby and staff— t Treatment of pelvic exudates 
with iontophoresis 


Louis J Ladd *— 9 Operations 


ild Fothergill) for prolapse of uterus iocji 
Itiple myomectomy (show hippuran) bp- 
salpingolysis plastic for cystorectocele 
esthesia motion picture of parametnal 



PRELIMINARY PROGRAM FOR THE 1938 CLINICAL CONGRESS 


395 


PRESBYTERIAN HOSPITAL 
(Sloane Hospital for Women) 

B P Watson and staff— 9 Cesarean sections, obstetrical 
rounds, cardiac, toxemias and other complications 
W E C aid well, Howard C Moloy, and D Anthony 
D’Esopo— 2 Diagnosis of pelvic abnormality, x-ray 
pelvimetry, the precision stereoscope in the mechanism 
of labor 

ROOSEVELT HOSPITAL 

H C Taylor, T C Peightal, H C Taylor, Jr , and 
W E Alsop— g Operations Kennedy operation for 
bladder incontinence operation for cystocele and recto- 
cele, tubal implantation of occluded tubes 
T C Peightal, H C Taylor, Jr , W E Alsop, and A V 
Greeley— 2 Dry clinic Pelvic cancer, postmenopausal 
bleeding, endometriosis, tubal implantation cases, dem- 
onstration of ovarian tumors 

SAINT FRANCIS’ HOSPITAL 
Charles Vejvoda and staff — g Subtotal hysterectomy, 
total hysterectomy, salpingectomy, uterine suspension 

SYDENHAM HOSPITAL 
Julius Jarcho— g Operations 

Alpred M Hellman — 2 Dry clinic Large mesenteric 
tumor, cornual pregnancy, Kennedy hysterectomy, pres- 
entation of patients and specimens; skiodan salping- 
ography 

WOMAN’S HOSPITAL 
Ralph A Hurd— g Cesarean section, low flap 
Albert H Aldridge — 9 Cesarean section, LatzLo, dem- 
onstration of modified technique and end results, with 
lantern slides, vaginal hysterectomy for uterine prolapse, 
Bissell technique 

Dr Cary — 9 Treatment of sterility, demonstration of 
spermatozoa, moving pictures 
Nelson B Sackett— 2 Abdominal hysterectomy for 
carcinoma of corpus uteri, postradiation 
George Gray Ward — 2 Insertion of radium for carcinoma 
of cervix, end results of treatment of gynecological can- 
cer, demonstration of treated cases 
Harriet McIntosh — 2 X-ray therapy for gynecological 
cancer 

Friday 

BELLEVUE HOSPITAL 

E W Holladay — 9 Operation Repair of cystocele and 
rectocele 

H C Taylor, Jr — g Laparotomy for ovarian cyst, com- 
plete hysterectomy for carcinoma of corpus uteri 
I Wellen — 9 Obstetrical ward rounds, toxemias of 
pregnancy 

A Reich — 9 Demonstration of Barton forceps 

FLOWER-FIFTH AVENUE HOSPITAL 
Horace Ayers and staff — 9 Operations 

HARLEM HOSPITAL 

Frederick A Kasslbohn, Julius Kurzrock, and A 
Charles Posner — 3 Emergency operative clinic 

LENOX HILL HOSPITAL 
Robi rt L McCready, Percy H Williams and staffs— 9 
Operations 

LINCOLN HOSPITAL 

John A Kelley — 9 Treatment of carcinoma of cervix and 
corpus uteri 


LUTHERAN HOSPITAL 

Frederick A Kassebohm— 9 Emergency obstetrical pro- 
cedures 

LYING-IN HOSPITAL 

H F Traut and R G Douglas — 9 Demonstration of 
the organization and operation of a cancer follow-up 
clinic 

METROPOLITAN HOSPITAL 
H B SaffOrd and staff — 9 Operations 

MOUNT SINAI HOSPITAL 
Isidor C Rubin and staff — 9 30 Sterility clinic Mechan- 
ical aspects of tubal insufflation, motion pictures, en- 
docrine aspects in outpatient department 
Samuel H Geist and staff — 2 Some aspects of gynecolog- 
ical urology 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Thomas H Cherry — 9 Operations An tenor colpor- 
rhaphy and penneorrhaphy, vaginal hysterectomy for 
uterine fibroids, plastic repair of fallopian tubes for 
sterility, tracheloplasty for chronic endocervicitis 
Walter T Dannreuther — 10 Diagnosis of ectopic 
pregnancy, lantern slide demostration 
Walter T Dannreuther — 2 Operations Radium ap- 
plication for carcinoma of the cervix, oophorectomy for 
ovanan tumor, interposition operation for complete pro- 
lapse, supravaginal hysterectomy for utenne fibroids 
I W Kahn and staff — 3 Important urological conditions 
in gynecological patients 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

David N Barrows— 9 Gynecological operations 
Edward H Dennen — 10 Obstetrical problems, lecture 

PRESBYTERIAN HOSPITAL 
(Sloane Hospital for Women) 

B P Watson and staff — 9 Operations, obstetrical rounds, 
obstetrical analgesia and anesthesia 
Raphael Kurzrok and associates — 2 Symposium on 
endocrine disturbances 

ROOSEVELT HOSPITAL 

H C Taylor, T C Peightal, H C Taylor, Jr , and 
W E Alsop — 9 Fothergill operation for utenne pro- 
lapse, operation for endometriosis, operation for chronic 
adnexal disease 

SAINT FRANCIS’ HOSPITAL 
Alexander Nicoll and staff — 9 Hysterectomy, total 
hysterectomy, subtotal salpingectomy and suspension 

SAINT VINCENT’S HOSPITAL 
William M Ford, Wallace Krugler, John F Mc- 
Grath, James P Hennessy, and Joseph E Core— 9 
Operations 

SYDENHAM HOSPITAL 

Julius Jarcho — 2 Dry clinic Uterosalpingography — 
visualization of the internal genitalia by means of injec- 
tion of contrast media 

WOMAN’S HOSPITAL 

Edward A Bullard — 9 Operation for cystocele, recto- 
cele, laceration of pelvic floor 
Albert H Alldridge — 9 End results of spontaneous ver- 
sus prophylactic methods of delivery, with lantern 
slides 
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Jfi kua \\ Davifs— g Operation for incontinence of 
urine cystocefe rectocele laceration of pelvic floor 
Harsiet McImosu— q \ ray pelvimetry Caldwell 
Moloy technique 

Amu* J MuaiHY— 3 Operation for fibroids 


Geogut G W ard — 3 \»gwal hysterectomy for uterine 
prolapse Mayo technique 

Da White — 3 Diagnosis and treatment of intestinal ob- 
struction in gynecological ea cs 


GEN1TO URINARY SURGERY 


Monday 

HOSPITAL l Ok JOIkT DISLASFS 

I Atit W AscnM.R lame Snrovs J Sidney Ritter 
and W ittiAM Btsirca — j Operations Nepbmtomyfor 
tuberculosn aseptic technique pyelonepbrofithotomy 
pelvic ureterolithotomy Dry clinics F valuation of ex 
cretion urography cystometry and sphincterometry in 
diagno is seminal vesicles diasnosi and therapy selec 
tion of procedures in prostatic hypertrophy 
NEW \ORK. TOLA CLINIC MEDICAL bCUOOI 
AND HOSPITAL 

Damel A Sinclair— 3 30 Operations 

S\ DENHAM HOSXITAL 

Raimi L Doormasricin— r Lesions tn the female uretha 
relationship of bore fractures to formation of cakuli in 
the unnar> tract treatment of urethral cakuli aitn 
robber hags and metallic dilators 


Tvtiday 

FLOW CP HFTH A\ LNUE HOSPITAL 
S Casleton and staff— q Kidney and prostate surgery 
demonstration of dime apparatus models and sketches 
MEMORIAL HOSIirVL 

Bei J uiin B swunctR — 10 Suprapubic cystotomy for t ar 
cinoma 

METROPOLITAN HOSPITAL 
S Cakleton and staff— 1 30 Operations 


MORRIS IMA Cm HOSFIT \L 
Tfr*V M Toivssrvo— I 30 Operation Iwtaticob 
struction 

John Doer— 1 Dry clinic Urological malignancies 
John J Roth— j 30 Diverticula: of the bladder 
NEW 30RK cm HOSPITAL 


TnoUAS J I HWIN— 3 operative and dry clinics 
NEW' 3 ORK HOSPITAL 

A Raymond Stevens Oswald Towstxv and staffs' 1 
Operative and dry dimes 

NEW TORE INFIRMARY FOR WOMEN AND 
CIIILDKFV 

Anne hm\«- 9 Dry clinic 

NFW 3 OPR POST GRADU VTF MIDTL \L 
SCHOOL AND HOSPITAL 
JOSEPH 3 JJyiM*— s operative and dry dimes 
PRESBYTERIAN HOSPITAL 
j Bentley Sqttcee and staff— * Operation* 
RIVERSIDE HOSIITAI 

Simon A Brycre— 3 Urogenital conditions in the tuber 


UNITED STATf S XfARINE HOSPITAL 

C Fracrsott and R A Mee~s Syropo mm on prostate 
surgery 

WOMAN S HOSPITAL 

llENSV G BiCsee— 3 Nephrectomy for pvonephms 
gemio-urirary problems in relation to gynrco'oqv and 

Aiaisr H Aedsidce— 3 Treatment of povtopeiaUvt 
vesicovaginal fistula demonstration of new technique 
lantern slides. 


Thursday 

BEI LEV OF HOSPITVI 

Aieyavder R Steve S and staff— 9 30 Symposium on 
uniuty calculus 

VtrxAvcFR R Steve $ and staff- a Operations. 

BFTII ISRAEI HOSPITAL 
Staff — t yj Operative ard dry dtnirs 
AftKAHtir lUktr Difereitiil diagnosis of renal and >u 
psarenal tumors unth lantern slides 
Seymqcs F Wilhelm Diagnosis and operative beat 
raent of male sterility nitMartern slides Presentation 
of cases of unusual intetesL 

H03UR FIFTH AVFNUF HOtjPIT'L 
S Cahixton and staff— 9 kidney and prostate surgery 
demonstrati in of dinical apparatus models and Welches. 

FRENCH HOSPITAL 

Cinaus H Chetwooo and John Denms Gooaei — 9 
Treatment of lacerated kidney and ureter demons) a 
lion of case lacerations of blldd't lacerationjofurerota 
injuries to testes 

LINCOLN HOSPITAL 

David CElMNGlt Fvsvrta I Tvsinem Joa E Cavm. 
zako and Isidox Palais -o Operations. 

NEW 3 ORK CIT3 HOSPITAL 
John II MoaaisstY— 2 Perineal surgery 
NFW 30RF INHRAIAR3 FOR WOMFN AND 
I HILDREN 

A ine kni'-tn -0 Drv clime 
NEW 3 ORK POL3 CLINIC MCDICM bCHOOI 
AND HOSPITAL 

Joseph F ALCarthy— 3 30 Ofetations 

PRESB3TFRI3N HObllTVE 
J BFNiLtY SoLtca and staff -a Symposium o’* tumors 
of the kidney 

ROOSMFLT HOSriTAL 

<,r*ov A Iteisns— a Transurethral prostatectomy 
suprapubic prostatectorny nephrectomy 
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ST LUKE’S HOSPITAL 
Staff — 10 30 Dry clinic 

Henry H M Lyle Ombredanne operation for hypos- 
padias 

H G Bughee Neoplasms of the unnary tract 
G F Hoch Urinary calculi 
J A Taylor Transurethral resection 
A J Mokphy Urologic complications following hys- 
terectomy 

Friday 

FLOWER-FIFTH AVENUE HOSPITAL 
S Carleton and staff— 9 Kidney and prostate surgery, 
demonstrations of clinical apparatus, models and 
sketches 

LENOX HILL HOSPITAL 
Staff — 9 Symposium on affections of the urinary tract and 
their treatment 

George W Slaughter Use of sulphamlamide in urologi- 
cal infections 

Herbert W Meyer Case presentations Conservative 
surgeiy of strictures of the uretero-pelvic junction, re- 
pair of hypospadias — late result 
William R Delzlll Penrenal air insufflation as an aid 
in diagnosis, moving pictures 
Peter A Narath The role of the hydromechanics m the 
renal pelvis m general body infections 
Herbert R Kenyon The present status of transurethral 
prostatic resection 

Maximilian M Nemser Presentation of interesting cases 
of renal tumors 

LUTHERAN HOSPITAL 

Terry M Townsend— 2 Operations Surgery of hyper- 
trophied prostate 


SURGERY OF THE 

Monday 

BELLEVUE HOSPITAL 
Arthur Krida— 2 Operations 

HOSPITAL FOR JOINT DISEASES 
Harry Finkelstein and staff — 2 Dry clinic Cases of 
leg lengthening, rachitic deformities treated by decalcifi- 
cation method, stenosing tendovaginitis, epiphyseolysis 
of the hip, sy nostosis operation for unumted fractures of 
the ttbia and fibula, cases of hallux valgus (new opera- 
tion) , cases of subtrochanteric osteotomy by the inverted 
“L” procedure, low back lesions, venography for muscle 
angiomata, glomus tumors 

METROPOLITAN HOSPITAL 
A H Bingiiam and staff — 1 30 Operative and dry clinics 

MISERICORDIA HOSPITAL 
Gaston A Carllcci — 2 Osteomyelitis — the surgical 
problem 

NEW YORK ORTHOPAEDIC HOSPITAL 
Halford Haliocr — 1 30 General clinic, including all 
orthopedic conditions 


THE 1938 CLINICAL CONGRESS 

METROPOLITAN HOSPITAL 
S Carleton and staff— 1 30 Operations 

MISERICORDIA HOSPITAL 
Maximilian Nemser and Hubert Lyons— 9 30 Sym- 
posium on tumors of the unnary tract Hubert Lyons 
Diagnosis of renal, ureteral and vesical tumors Maxi- 
milian Nemser Management of tumors of the urinary' 
tract, pyelographic changes m vanous types of renal 
tumors, lantern slides 

Robert C Schleussner— ii Pathologic classification of 
tumors of the unnary tract, demonstration of gross 
microscopic specimens 

MOUNT SINAI HOSPITAL 
Gordon D Oppexheimer and Moses Syytck — 1 13 
Operative and dry clime 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Daytd Geiringer — 3 30 Operations 

PRESBYTERIAN HOSPITAL 
J Bentley Squier and staff — 2 Operations 

SAINT VINCENT’S HOSPITAL 
Herbert Mohan, Wendell J Washburn, Thomas F 
How ley , E Craig Coats, and Gaetano J Mecca — 9 
Operations 

SYDENHAM HOSPITAL 

Sayiuel Lubash— 9 Operations Plastic repair of the 
kidney pelvis in hydronephrosis 
Samuel Malisoff — 1030 Operations Transurethral 
resections for vesical neck obstructions 
Louis Friedman — 1 Operations 


BONES AND JOINTS 

Tuesday 

HOSPITAL FOR JOINT DISEASES 
Leo Maytsr and staff — o Dry clinic 
Leo Mayer Cases illustrating reconstructive tendon 
surgery' 

Nicholas S Ransohoff Abdominal fascial transplants 
for abdominal paralysis 

Benjamin Woleort Adamantinoma of the tibia 
Joseph Milgram The aspiration therapy of suba- 
cromial bursitis 

Daytd Telson Fractures of the neck of the femur 
treated by' wiring 

Harry D Sonnenschein and staff— 2 Dry clinic 
Harry D Sonnenschein Two cases of resection of the 
elbow joint, lipoid granulomatosis of ribs and sacrum 
Michael S Burman Complete condylar fracture of the 
humerus m an adult, operatne removal of displaced 
condyles, tourniquet paralysis of lower evtremity 
following knee operation, operative release of sciatic 
nerve, two cases of fracture of posterior arch of atlas 
Joseph G Wisiiner Two cases of congenital disloca- 
tion of hips diagnosed soon after birth, subcutaneous 
drilling for the relief of pam in osteo-arthntis of the 
hip after old slipped epiphysis of the upper femoral 
epiphysis 
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Mask \ oijuaNS Three Cases of giant cell tumor of the 
spice 

Abkahasi Kims Case o( coltosis treated by wedged 
tUrnbuckJe jacket and two stage spine fusion opera 
torn cate of Scheuermann s disease of the spine case 
of narrowed intervertebral disc between Le and 
St 

Saul Ritchie A complicated w rtst fracture— comnun 
uted Colics fracture fracture ot the scaphoid and 
fracture with displacement of the os magnum opera 
tne removal of displaced head fracture of the neck of 
the lemur in a child slipped upper femoral epiphysis 
fracture of the neck of the femur m reductwn end 
re utt, 

SaItmjan Operative removal of tree bodies in 
peroneal tendon sheath 

Ac-Oij>» Scuiuier Fracture dislocation of the elbow — 
2 ca^es — one with median ncrv e javDlvement and one 
with ulnar nerve involvement 
IsviXivf. 7 av csr and staff— j Operations IforiaonLal 

wedge arthrodesis for fiat foot 


hip genu recurvatutn operation cruciate ligament re- 
pair enanding- fascial hand operation for soby foot usd 
hallux valgus congenial absence of tibia Charcots 
ktiees fusion operation modified reconstruction of (he 
hip for Ostro-arthmis 

"FLOW ER FIFTH AVENUE HO^PfTU 
l II Uincsasi and staff— 9 I rot'eras in orthopedic sir 
6ery demonstration of cases illustrated by motion pic 
tores and lantern slides 

CQUptRNLVR HOSPITAL 
Wastes LudlUm and staff — j Presentation of Casts from 
orthopedic sad traumatic services Fractures of thfrneck 
of the Umar comers atiec treatment— j cases lumbar 

PMncture injury of intervertebral disc slipped ctpUf 

femoral tpiphysis open reduction ‘ cases fracture of 
shaft of humerus traction suspension treatment opera 
Uons f or w eak feet head injuries with v isual disturbances 
—-2 casts head injuries new aspects 0! management 
Rus>eU traction fractured femurs in children 


HOSPITAL FOR RUPTURED AND CRIPPLED 
Tmup D Wilscn and Ewt E \a.v Debwerker— 9 
ll ard rounds children 3 orthopedic service 
Staff— 10 End result dime 

Staff— 10 jo Regular nwlfy orthopedic staff meeting 
with service reports lr*m house surgeon. 

Raymond \V Levis \ ray reports. 

Dominic A DeSanto Interesting patho'ogical speci 
mens 

Bradley S. Coley Norman L HtctYBtnms »wf 
Dominic A DeSanto— i Discussion of problems HI 
diagnosis and treatment of bone tumors 
MONTfcFIORE HOSirm 
Seth S*Ltr — «j Dry chmc Diagnosis and treatment of 
unsuspected adrenal insufficiency jn bone tuberculosis 
Robert K Lirrmx— to DrycUnic Bone tuberculosis 

NEW \ORK ORTHOPAEDIC HOSPITAL 
Staff— 9 Symposium on scoliosis 
Alan DeI Sunn. Routine treatment organisation of 
peaal clinic entem for selection ot patients lor 
operation compensation. 

Albert B Ferguson Measurement of the curse 
identification of primary curve determination of area 
for opera Iran 

McDowell 4 M>e*sW 1 he jacket principles appUca 
tion and preparation for operation semi bent and 
straight jacket 

Benjamin P FaxseU. Spine fusion operation tertt 
mque 

l lan DzF Sunn Results of operative treatment 
George L Ivce— 1 jo Si.ohosischmc Deotonstratioa of 
cases Wore and after operation 


HOSPITAL FOR JOINT DISEASES 
Samuel A Jahss and staff— <3 Operations. 

Harry FrACELsiEiN ami staff— 9 Qpentions hr 
lengthening stenosing tendovaginitis corrcUnn Of 
rujutic deformities new operation for haf/u* nlgug 
reduction of epipbyseolysis of the hip 
Samuel A Jaos> and staff— 3 Dry cumc 


MOUNT SIN U HOSFITA! 

Staff— q Operative and dry c/ioics, 

Sfnj Sfuc F nation of osteo-ajthntis of the hip pint 
by Smith retenen naff 

Robert Lttnt akv In Urn a) fixation of intra-capsuiir 
fracture of the neck of the femur by the corkscrew bolt. 

EooirM Dice InunedjjterwuUs in pathological frac 

Albert J ScHEtv End results of hemiphakogectomv 
for hauux valgus 


NEH \ORK ORTHOPAEDIC HOSPITAL 
Staff— 9 Symposium on tuberculosis of joints. 

W acres L Surer J athology and diagnosis 
Aiax DsF Saora Treatments genera] consideration 
and reasons for operative treatment 
Demonstration of poliosis illustrating end results 
\ViLuau If VonLaceum Spine 
H AEro XD ffALLOCK Hip elbow 
George L Inge Knee 
Leonidas A LantiolMs Antfe 
M Beleett ffOivocrff Shoulder 
Frederick L Lieaolt Wnst 
George L f.NCE — 1 jo Outpatient clintc general oitoo- 

pcdic conditions 

Malcolm 8 Coltts— 1 30 Clubfeet 


ST LUKE S HOSPITAL 

Mather C tE' eland and D M Soshorth— a Operative 
and dty clinics Tibtal distrac tin n tfea tmeot 0/ Diet a»r 
of the neck of the femur 

Thursday 

BELLEVUE IIOSPITAI 

Vk-nttR K«da and staff - j Sjmpoaura on orthopedic 
surgery IntraCapsuIar fracture of neck of the fenaur 
bcncpegeren.Uon epiphyseal fracture of the neck of the 
femur bone peg operation congenital dislocation of the 


RIVERSIDE 110 * 51 IT AI 

Hev*y Milch— 10 Bone compfications <n «<f ranted P u> 
monary tuberculosis 

JJQSPJTVL J DR RUPTURED AND CRH I LED 
Staff— a Presents (wo ol orthopedic problems 

Riels H Alldredcl Localised osteitis nbromcystiCA. 

Richmond Stehcens Operator treatment ot flat teei 

Jons R Cobb Scoliosis 

Ernest l Myers Lots back pain 

T Campbell Thomrson tpiphysiodesis 

PatU? D Wilson tlbow fracture* carpal intone* 
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Lewis C Wagner Tendon transplantation for paraly- 
tic w nst drop 

Francis Carr Fractures of the lower end of the femur 
T Campbell Thompson Presentation of cases for oper- 
ation Friday morning 

UNITED STATES MARINE HOSPITAL 
W. G Doran — 2 Operations 

VETERANS ADMINISTRATION HOSPITAL 
T F Carroll— 12 45 Demonstrations Artificial limb 
assembly, 'modified and improved braces, fabricated 
jackets and supports, orthopedic shoes 
Charles F Bloom— 12 45 Roentgenological equipment, 
presentation of x-ray material, films and lantern slides of 
current cases and others of particular interest to the 
general surgeon and cancer specialist 
C R Brooke — 12 45 Physical therapy department, 
never modalities of particular interest to the surgeon 

Friday 

GOUVERNEUR HOSPITAL 
Walter Ludlum and staff — g Presentation of cases from 
orthopedic and traumatic service Fractured femur with 
sciatic nerve injury, fractures of the jaw, selective 
neurectomy, fracture of humeral condyles, 6 months 
after open correction — 2 cases, fixation of oblique frac- 
tures of long bones by Kirschner wire, ambulatory 
spreaders, incidence of open correction jn fresh fractures, 
fractures of tibial plateau, club feet treated by conserva- 
tive methods 

HOSPITAL FOR JOINT DISEASES 
Samuel Kleinbekg, Joseph Buckman and staff— 9 Dry 
climes 

Samuel Rleinbepg Cases of chronic slipped femoral 
epiphysis treated by open operation, cases of arthro- 
plasty of the hip and knee 

Joseph Buchman Cases of chronic osteomyelitis under 
maggot treatment, case of Perthes’ disease complicat- 
ing nckets 

Joseph Buchman and Herman Lieberman Cases of 
syphilis of bones and joints 


M Herzmark Case of periosteal fibrosarcoma of the 
lower end of the femur, sis years postoperative, no 
recurrence, no amputation 

Herman Lleberman Cases of club feet treated by 
manual correction 

R R Goldenberg Case of Perthes’ disease complicat- 
ing a dislocation of the hip 

F I SchwaktzbERG Cases of osteochondritis of the 
ischiopubic region 

Samuel Kleinberg, Joseph Buchman and staff — 9 
Operations Arthroplasty, slipped femoral epiphysis, 
Perthes’ disease, osteomyelitis 
Leo Mayer and staff — 2 Operations Reconstructive 
tendon surgery 

LINCOLN HOSPITAL 

Armitage Whitman — 9 Operative and dry clinic 

NEW YORK ORTHOPAEDIC HOSPITAL 
Benjamin P Farrell and staff — 9 Operations 
Benjamin P Farrell — 1 30 Outpatient clinic, general 
orthopedic conditions 

HOSPITAL FOR RUPTURED AND CRIPPLED 
Philip D Wilson and staff— 9 Operations 
Staff — 11 Presentation of orthopedic problems 
Lewis C Wagner High osteotomy for lesions of the 
hip 

Philip D Wilson Slipped femoral epiphysis 
T Campbell Thompson Stabilization of equinus foot 
Raymond W Lewis and Walter Graham Secondary 
osteo-arthntis following fractures of the ankle. 

Lews Clark Wagner Plastic operation for recurrent 
dislocation of the patella 

John R Cobb Fractures of surgical neck of the 
humerus 

Kristian D Hansson Paralysis of the serratus 
magnus 

SYDENHAM HOSPITAL 

Harry D Sonnenschein, Joseph G Wishner, Mark M 
Youmans, and Adolph A Schmler — 9 Dry clinic 
Fractures of shoulder, wrist and elbow 


FRACTURES AND TRAUMATIC SURGERY 


Monday 

HARLEM HOSPITAL 

Louis T Wright, Ralph H Young, David H Smith, 
Caldwell B Esselstyn, Jesse J Greene, Arthur A 
Zingaro, Maurice C O'Shea, Francis L Morhard, 
and Thomas C Case — 315 Fracture sjmposium 

PRESBYTERIAN HOSPITAL 
William Darrach, Clay R Murray and staff— 2 Dry 
clinic 

Tuesday 

BEEKMAN HOSPITAL 
Staff — 9 Ward rounds and dry chnics 
Robert H Kennedy Fracture of shaft of the femur 
James H Heyl Fractures of the elbow 
Sigmund Mace Compound fractures 
Lester Blum Fractures of the shaft of the humerus 


Robert T Findlay Conservative treatment versus 
immediate amputation in severe injuries of the hand 
and forearm 

Thomas M Lowry Fractures of the scaphoid 
Myron A Sallick Russell traction 

BELLEVUE HOSPITAL 

J Gordon Lee, Herbert M Bergamjni, Robert Wad- 
hams, Kenneth hi Lewis, and George Koenig — 
12 30 Symposium on fractures, return clinic, ward 
rounds following clinic 

FLOWER-FIFTH AVENUE HOSPITAL 
M J Wilson and staff— 9 Demonstration of Russell 
traction and other fracture problems 

MISERICORDIA HOSPITAL 
Samuel B Burk — 9 30 Operative and dry clinics 
Francis X Timoney— 11 Diagnosis and treatment of 
fractures 
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if ahk \ otruA-Nti Three cases of giant cell tumor of the 
spine 

Abrahui Kevin Case of scoliosis treated by wedged 
turnbuekle jacket and two-stage spine fusion opera 
tion case of Scheuermann s disease of the spine case 
of^ narrowed intervertebral disc between L5 and 

Sacx. Ritchie, A complicated wrist fracture — commin 
uted Colics fracture fracture of the scaphoid and 
fracture with displacement of the os magnum opera 
live removal oi displaced head fracture of the neck of 
the femur in a child slipped upper femoral epiphysis 
fracture ol the neck of the femur in reduction end 
result 

Lolls Saltzman Operative removal of free bodies in 
peroneal tendon sheath 

Adolph Swishes Fracture dislocation of the elbow — 
* cases — one with median nerve involvement and one 
with ulnar nerve involvement 
I&ado&e Zadek and staff — Operations Horizontal 

wedge arthrodesis for flat foot 


hip genu recurvatum operation cruciate ligament k- 
pair encircling fascial band operation for splay toot tod 
hallux valgus congenital ab ence of tibia Chaitoti 
knees fusion operation modified reconstruction of the 
hip for osteo arthritis 

FLOWER FIFTH AVENUE HOSPITAL 
A H Bingham and staff— 9 Problems in orthopedic sir 
gery demonstration of cases illustrated by motion pic 
tures and lantern slides 

GOU VERNE UR HOSPITAL 
W alter Lldll 11 and staff—* Presentation of cases from 
orthopedic and traumatic services Fractures of the neck 
of the femur conservative treatment— 3 cases lumbar 

f iuncture inlury of intervertebral disc slipped capital 
emoral epiphy sis open reduction, * cases fracture of 
shaft of humerus traction su pension treatment opera 
lions for weak feet head injuries with visual disturbances 
— * cases head injuries new aspects of management 
Russell traction fractured femurs in children 


HOSPITAL FOR RUPTURED AND CRIPPLED 
Philip D Wilson and Earl F Van Derwereer— 9 
Ward rounds, children s orthopedic service 
Staff— 10 End result clinic 

Staff— 10 30 Regular weekly orthopedic staff meeting 
with service reports from hou»e surgeons 
Raymond \\ Lewis X ray reports 
Dominic. A DeSanto Interesting pathological speci 
mens 

Bradley L Coley NormaN L. Higln botham and 
Dominic A DeSanto — 2 Discussion of problems in 
diagnosis and treatment of bone tumors 
MOVTEFIORE HOSPITAL 
Seth Stuc— 10 Dry dime Diagnosis and treatment of 
unsuspected adrenal insufficiency in bone tuberculosis 
Robert X Lippuan—io Dry clinic Bone tuberculosis 
NEW VORK ORTHOPAEDIC HOSPITAL 
Staff — q Symposium on scoliosis 

Alan DeF Smith Routine treatment organization of 
special clinic criteria for selection of patients for 
operation compensation 

Albert B IercLson Measurement of the curve 
identification of primary curve determination of area 
for operation 

McDowell Andersov The jacket principles applica 
tion and preparation for operation semi bent and 
straight jacket 

Benjamin P Farrell Spine fusion operation tech 
wque 

Alan DeF Smith Results of operative treatment 
George L Iece — i 30 Scoliosis clinic Demonstration of 
cases before and after operation 

ST LUKE S HOSPITAL 

Mather Cleveland and D M Boswortb— * Operative 
and dry chnics Tibia! distract on treatment of fracture 
of the neck of the femur 


Thursday 

BELLFVUE HOSPITAL 

«thlR Krhh and staff—* Symposium on orthopedic 
surgery Iotravapsular fracture of neck of the femur 
bone peg operation epiphyseal fracture of the neck of the 
femur bone peg operation congenital dislocation ot tie 


HOSPITAL FOR JOINT DISEASES 
Samuel A JajISS and staff— 0 Operations 
Harry FiNKEisixrN and staff— q Operations teg 
lengthening stenosmg tendovaginitis correction of 
rachitic deformities new operation for hallux valgus 
reduction of rpipbj'seolysis of the hip 
Samuel A Jahss and staff—* Dry dime 
MOUNT SINAI HOSIITAL 
Staff— 9 Operative and dry dimes 
Seth Seug Fixation of osteo arthritis of the hip joint 
by Smith Petersen nail 

Robert Liftmans Internal fixation of in tra -capsular 
fracture of the neck of the femur by the corkscrew bolt. 
Edcar M Bick Immediate results in pathological fine 
tures 

ALBERT J ScifELN End results of hemiphalangectomy 
for ballux valgus 

NEW VORK ORTHOPAEDIC HOSPITAL 
Staff— 9 Symposium on tuberculosis of joints 
WALKER L Swift Pathology and diagnosis 
Alan DeF Smith Treatments general consideration 
and reasons for operative treatment. 

Demonstration of patients illustrating end results 
William II VonLacelm f>pme 
Haltord IIailock Hip elbow 
George L Inge Knee 
Leonid *s A Lantzounis Ankle 
M Beckett IIoworth Shouldir 
Frederick L Liebolt W rift 
George L Inge— 1 30 Outpatient clinic general orino- 
pedic conditions 

Malcolm B Courts— 130 Clubfeet 


RIVERSIDE HOSPITAL 

IIeKRY Much— 10 Bone complications in advanced pul 
monary tuberculosis 

HOSPITAL FOR RUPTURED AND CRIPrLfD 

Staff—* Presentation of orthopedic problems 

Rcrtsff Alidredce Localised otteitahbtwry**** 

Richmond Stephens Operative treatment 01 trat ic«- 

John R Cobb Scoliosis 

Ernest t Myers Low back pain 

T Campbell Thompson Epiphysiodcsis 

Philip D Wilson LI bow fractures carpal id Junes. 
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NEUROSURGERY 


Monday 

neurological institute 

Byron Stookey — 2 Operation for brain tumor 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
J E J King— 2 30 Operations 

T uesday 

BELLEVUE HOSPITAL 
Joseph E J King— 2 Operations 
Staff— 2 Symposium on neurological surgery 

Joseph E J King Demonstration of cases Brain 
abscess, osteomyelitis of the skull, menmgiomata of the 
middle fossa 

W D Wingebach Cases of brain and spinal cord 
tumors 

Abraham Kaplan Operation for meningioma of the 
brain, motion pictures, cases of extradural and sub- 
dural hematomata 

Frank Turney Case of subdural hygroma, ventricu- 
lography and encephalography, Munro’s tidal 
drainage 


NEUROLOGICAL INSTITUTE 
Clarence Hare and Gabriel Schwartz— 9 30 Car- 
cinoma of the lung metastases to the brain 
George Hyslop— 9 30 Thyroid metastases to the bram 
Byron Stookey— 9 30 Neurosurgical measures for relief 
of intractable pain due to metastatic carcinoma 


Thursday 

MONTEFIORE HOSPITAL 
Ira Cohen— 2 Operations 

MOUNT SINAI HOSPITAL 
Ira Cohen and A Kaplan— 9 Operations 
NEUROLOGICAL INSTITUTE 
Fritz Cramer— 9 30 Relative occurrence of convulsive 
seizures in depressed fractures of the skull— elevated and 
non-elevated 

Kate Constable — 9 30 Relative occurrence of convul- 
sive seizures following concussion without cranial frac- 
ture 

John E Scarff — 9 30 Cerebral scars m convulsive states 
and their treatment 

NEW YORK HOSPITAL 

George J Heuer and staff— 2 Dry clinics Surgery of 
the nervous system 

George J Heuer Surgery of the hypophysis 
Bronson S Ray Direct radiation of brain and spinal 
cord tumors on the operating table 
Harold G Wolff Headache 
Joseph C Kinsey Visceral pam 
N Chandler Foot Tumors of the peripheral nerves. 

Friday 

MOUNT SINAI HOSPITAL 
Ira Cohen and A Kaplan— 9 Operations 
NEUROLOGICAL INSTITUTE 
Clement Masson— 9 30 Tumors of the bram in children 
Byron Stookey— 9 30 Tumors of the spinal cord m 
children 


PLASTIC AND FACIOMAXILLARY SURGERY 


Tuesday 

LINCOLN HOSPITAL 

Gustav Aufricht and Jacob Friedman— 2 Operative 
and dry climes 

NEW YORK POST-GRADUATE MEDICAL SCHOOL 
AND HOSPITAL 

Gustav Aufricht and staff — 9 Operative and dry clinics 
PRESBYTERIAN HOSPITAL 
Jerome P Webster and Thomas IV Steyenson, Jr — 9 
Operations 

SYDENHAM HOSPITAL 

Theodor Blum — 10 Ameloblastoma from the clinical 
x-ray and pathologic standpoint with presentation of 
cases 

Jacques W Malinuc— 1 30 Operations 
Thursday 

BETH ISRAEL HOSPITAL 
\rthur Barsky— 9 Operations 

LUTHERAN HOSPITAL 
Keith Kahn— 2. Operations 


NEW YORK CITY HOSPITAL 
Alexander Zimany'— 9 Operative and dry clinics 

NEW YORK POST-GRADUATE MEDICAL SCHOOL 
AND HOSPITAL 

HaroldS Vaughan and staff — 11 Operations 

PRESBYTERIAN HOSPITAL 
Jerome P Webster and Thoyias W Stevenson, Jr —9 
Operations 

SYDENHAM HOSPITAL 
Jacques W Maliniac— 3 Dry clinic 

Friday 

BELLEVUE HOSPITAL 
Volande Huber— 0 30 Operations 
Yolande Heuer — 2 Techmoue of dressings used for free 
transplants, moulages, cases demonstrating Wolffe 
grafts, cases of reconstruction for deformities following 
bums of face, hands and feet, demonstrating use of 
pedicled grafts, breast reconstructions, usual type, breast 
reconstructions with free nipple transplants,’ rhmoplas- 
tiesand reconstructionsfornasaldefects, temporal muscle 
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NEW FORK Cm H06I>ITAL 
Preston Hade and B<M8 d\mn Bostio^ni— 9 Operative 
and dry dimes 

Lyman H Cross may David Sloane and Charles M 
Grak— 9 Jntrapelvu. protrusion of the acetabulum 
(Otto pelvis) tendon transplantation for wrist drop 
caused by posterior interosseous nerv e paralysis follow 
ing a compound /racture of the ncufc of the radius cases 
illustrating ramus fractures of knee joint traamafic 
dislocations neurotrophic joints 

PRESBYTERIAN HOSPITAL 
William Dasha err Clay R Vciiai and staff— g 
Operations 

Him am D arrack Clay R Murray and staff— a F®} 
low up dime 

SAINT VINCENTS HOSPITAL 
Constantine J MacGuire Jr —a rnjunes of the carpaf 
bones treatment 

William G Doran— Healing of fractures with acute 
hematogenous osteomyelitis immediate treatment of 
compound fractures institutional treatment of fractures 
treatment of compound dislocation of ankle joint 
Preston A. W Ate— a Fractures of the neck of the femur 
comparison of results H hitman abduction method with 
internal fixation 


Thursday 

FRENCH HOSPITAL 

Sets M Miuikzk Robert P Wadkaus and Associates 
— 9 Traction suspension treatment of fractures of the 
clavicle few tibia and fibula skeletal traction versus 
• kin traction m fractures demonstration of Klrschner 
wire and Stemman pin bilateral fracture of os calm 
and fifth metatarsal treatment treatment of fractured 
skulls fracture dislocation of cervical vertebra late re 
duction refracture of tibia and fibula 18 months after 
repair with sliding graft conservation of useful hand 
following traumatic avulsion of fingers and flexor ten 
dons rupture of liver with recovery rupture of spleen 
with recovery x rav demonstration by Elmer M 
Claiborne 


KNICKERBOCKER HOSPITAL 
Georoe A Koew Philip D Allen Richard J 0 tov 
Nell Edward R Faston D Rees Jevsen and Wade 
Dolby — 1 Fracture of the shaft of the humerus m the 
aged follow up of fracture of the neck of the femur 
treated by internal fixation supracondjlar fracture of 
the humerus in children compound comminuted I rat 
ture of the tibia and fibula dislocation of the femoral 
head anterior dislocation of the cervical vertebr* frac 
ture of the lumbar vertebra; divergent fracture disloca 
tion of the metatarsal bones 


Lf NON HILL HOSPITAL 
Staff— 9 Fracture Clinic 

Walter I Calla.no Ambulatory skeletal traction for 
o» emding fractures of clavicle dislocations of the carpal 
Semilumar bone (1 cases) redaction with the ai J of the 
Thomas wrench 

JOHN C A Gwstul Open reduction of fractures 
Aimed F W iesevtkal. Fracture* of Abe spine 
Henry Jordan After care of fractures with 'jwcia! 
reference to brace treatment 


Sidney Gavnor Ischial seat brace, Lorenx osteoclast for 
treatment of fractures a cabinet for storing plaster of 
Pans bandages. 

Inspection of hospital brace shop 

LINCOLN HOSPITAL 

XtRBY D wicht Edward D Trlesdell, James R 
Lincoln and Jacob Friedman— j Symposium on 
fractures 11 and rounds 

METROPOLITAN HOSPITAL 
M T W jlsov and staff— 1 30 Russell traction treatment 
of compound fractures 

MORRIS ANIA CIT 1 HOSPITAL 
Edcene J Bozsan— 9 30 Obscure traumatisms of the 
hip joint 

TltOMAS I Brennan -9 30 Operations 
TtroMAS J 0 Kane and Frederick W Williams pia 
betic surgery of the extremities 

NLW YORK POST GRADU ATE MFDICAL SCHOOL 
AND HOSPITAL 

Herbert M Bergashvi and Emmett A Dooley — 1 
Operative and dry clinics Fractures of the neck of the 
femur (At Reconstruction Ho<pital ) 

John J Moorhead— a Operations 
II II Ritter— 2 Operations 
NEW AORK POLA CLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Daatd M Bosuorth— 10 Operative and dry climes 
PRESS ATERI AN HOSPITAL 
William Darrach Clay R Mlrray and staff-9 
Operations 

William D arrack Clay R Mlrray and staff— a 
Traction clinic. 

UNITED STATES MARINE HOSPITAL 
E C Siavst and staff— so 30 Symposium on fractures of 
the jaw 

F Libersov and S P Cooper— » Symposium Shoulder 
injuries x ray aspects and follow up clinics 
Staff — a Symposium on head injuries 
If Keluan Neurological aspects 
L A Palmer and staff Surgnaf aspects 

Friday 

BEFKM AN HOSPITAL 
Staff— 9 U a nj rounds and dry clones 
Robert H Kennedy Fracture of shaft of the femur 
Tames If IIeyl Fracture of the elbow 
StCirovD Mage Compound /ractures 
Lester Bum Fractures 0/ the shaft of the humerus 
Robert T Findlay Can ervatiie treatment versus J® 
mediate amputation in severe injuries of the hand ana 
forearm 

Thomas M Lowry I ractures of the scaphoid 
Myron A Salute Russell traction 

FLOWER FIFTH AVfNUT HOSPITAL 

M J Wilson and staff 0 Treatment of compound frac 
tures demons! ratnns of end results 

J RFSBYTfPlAN HOSUTAI 
WtLtrAitDARRArn ClayR Mlrray and slatt-p L»e 
ture conference 
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Grant Thoreurn Indications for collapse therapy 
Philip G C Bishop Pneumothorax 
Herbert C Maier Intrapleural pneumolysis 
Walter T Stenson Possible pitfalls in phrenic nerve 
crushing 

Herbert W Mayer Results of surgical treatment of 
pulmonary tuberculosis at Lenox Hill Hospital during 
the last tu enty years 

Otto C Pickhardt Extrapleural thoracoplasty 
H McLeod Riggins Tuberculous empyema— medical 
treatment 

Carl Eggers Tuberculous Empyema— surgical treat- 
ment 

John D Herman, Girard Oberrender and H McLeod 
Riggins Tuberculosis of the bronchi 
William H Stewart Cinefluorographic demonstration 
of respuation Breathing in normal cases, breathing in 
patients with pulmonary tuberculosis, breathing in 
patients after phrenic crushing, breathing in patients 
with pneumothorax, breathing in patients after extra- 
pleural thoracoplasty 

RIVERSIDE HOSPITAL 

Louis Carp — 9 Operations Phrenemphraxia, pneu- 

monolysis, thoracoplasty. 


Louis Carp and staff — 2 Dry clinics 
Louis Carp Cold abscess of chest wall, thoracoscopy and 
contra-indications for pneumonolysis 
Arthur H Aufses Indications for thoracoplasty 
Jerome M Ziegler The management of tuberculous 
empyema 

Borrjs A Kornblith Follow-up results in phren- 
emphraxia 

Max Taschman Demonstration of pneumothorax and 
its complications 

ROOSEVELT HOSPITAL 
Frank B Berry— 9 Lobectomy and thoracoplasty 

ST LUKE’S HOSPITAL 

A E W Ada and associates— 9 Operative and dry 
clinics 

P G C Bishop Selective bronchography 
S T Allison Diseases of the mediastinum 
O R Jones Pneumothorax therapy for tuberculosis 
during pregnancy 

L C Knox Pathology of primary carcinoma of the lung 
A E W Ada Surgical treatment of acute abscess of the 
lung 


OTOLARYNGOLOGY 


Monday 

FLOWER-FIFTH AVENUE HOSPITAL 
J A W Hetrick and staff— 2 Operations and demon- 
strations of interesting cases Mastoid operations 
M S Lloyd — 2 Bronchoscopic demonstrations 
Motion pictures and exhibits in Trustees’ Room 

HARLEM EYE AND EAR HOSPITAL 
Charles B Meding— 9 Tonsil operation 
Albert Hetherington and I Henry Alexander— 2 
Demonstrations of cases 

LUTHERAN HOSPITAL 
Charles C Francis and staff — 2 Operations 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
James G Dw-yer, C M Griffith and staff— 2 Otological 
operations 

David H Jones and O L Monroe and staff— 2 Rhino- 
laryngological operations 

MONTEFIORE HOSPITAL 
A A Schwartz— 2 Dry clinic Laryngeal tuberculosis 

MORRISANLA CITY HOSPITAL 
G B Gilmore and staff — 2 Demonstration of interesting 
cases 

NEW YORK HOSPITAL 

Arthur Palmer and staff — 2 Operative and dry clinics 
Alfred F Hocker Upper respiratory carcinoma 
Arthur Palmer Laryngeal stenosis 
E Miles Atkinson Vertigo (aural) 

Samuel F Kelley Sinusitis in allergic cases 
Gfrvais \V McAuurn: Demonstration of teaching 
models 


NEW YORK POST-GRADUATE MEDICAL SCHOOL 
AND HOSPITAL 

Arthur Nilsen and staff— 2 Operations 

NEW YORK POLYCLINIC MEDICAL SCHOOL AND 
HOSPITAL 

Max Halle — x Lecture 

William L Gatewood— 2 Operations 

Tuesday 

BELLEVUE HOSPITAL 
J Winston Fowlkes— 2 Operations 

BETH ISRAEL HOSPITAL 
Samuel Kopetzky and staff — 2 Operations 

FLOWER-FIFTH AVENUE HOSPITAL 
JAW Hetrick and staff — 2 Operations and demon- 
strations of interesting cases Motion pictures 

HARLEM EYE AND EAR HOSPITAL 
Alexander Laszlo— 2 Operations and demonstrations 
of cases 

HARLEM HOSPITAL 

Herman J Buraian and staff — 1 30 Endoscopic demon- 
strations 

Herman J. Burman, Max Marsh, Mark Gottueb, and 
Michael Rosenbluth— 1 30 Operative and dry 
clinics 

LENOX HILL HOSPITAL 
John D Kernan and staff — 9 Bronchoscopic clinic 
John D Kernan, Girard Oberrender and staff — 2 
Operations 
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traospfan 1 1 orptril) sis of the facialtierse miscellaneous 
plastic and reconstructive eases demonstrations supple 
mcnted with lantern slides a D d motion pictures side 
show moulage etc Operation Breast reconstruction 
KNICKERBOCKER HOSPITAL 
Clarence R SrSAATsuc — o Plastic operations on the 


NC« \ORK rO^T GRADUATE AlEDICAL SCHOOL 
AVD HOSPITAL 

Clare ttR St* aatsma and staff —p Operative and dry 
clintrs 

PRESBVTERIAV HOSpirAL 
Jerome P Webster and TfomasW SmtN'ON J*— i 
Pry clinic and follow up results 


THORACIC SVRGERY 


Monday 

BELLEVUE HOSPITAL 

James A Miller J Burns Auberson A \ S Lam 
best and f It Berry — i Symposium on diseases of 
the chest 

FLOWER FIFTH AVENUE HOSPITAL 
Samuel TnojB’so —a Operations 
John Herjojh — t Acute empyema 

METROPOLITAN HOSPITAL 
Samuel Thompson and staid— i 30 Operative and dry 
cluws 

MONTtFIORE HOSPITAL 
Arthur H Acts! ard Isiuor Kross— a Operations 

SAINT VINCENTS HOSPITAL 
Frank Murray »nd Daniel A Mn-vtatw .— 3 Treat 
ment of lung aWess, medical and surgical aspects 


Tuesday 

MOUNT SINAI Hosnra 
Harold Aeciw denruR S It Touropf and A wen. 
Glass— I rj Operations 

Harold Neuhop Coleman B Rabin Herman Hennell, 
Dr. Bcrllver AixzrL Glass and Artirr S \V 
TovROFr— 1 15 Symposium on abscess of the lung 
Pathogenesis pathology clinical features roenl 
genological features localization operative treatment 
results of operation 

NEW AORK CITi II 0 SI 1 TAL 
R L Moors and C II Humphreys— 9 Operative and 
dry dimes 

I. yuan W Crossuan and staff— a Surgical aspects of 
bronchiectasis lantern slide demonstration ruth motion 
picture of a lobectomy in color 

SVDEVrmf IftKP/TdL 

Arthur Is Unger Milton Friedman J Townsend 
Havers Solomon Fxnem an and Du® * Ehrlich— 
10 Symposium Diagnosis and treatment of lung 
tumors 

T/inrsiia\ 

iirLLi vur ifo^riTu 
\ \ S LasibeM— d jo Operations 


LE\ 0 \ HILL HOSPITAL 
Stall— a Symposium on non tuberculous pulmonary 
suppuration 

H SIoLeod Ric<"o,s Etiology of bronefuectisis. 

Grant Tkopburn Medval treatirent of b a chvetasts. 
Joii-N D Kern an lironchoscopic treatment of bron 

Carl Fcoers Surgical treatment of bronchiectasis 
Wu II Stewart Roentgen diagnosis and treatment ol 
non tuberculous infra pu/monary suppuration 
Girard F Oberri-nper Tbe role of foreign bodies m the 
etiology of intra pulmonary suppuration 
Waiter T S res son The surgical treatment 0/ lung 
abscess 

Ceorge JfitnLECL Intra pulmonary suppuration com 
plicated by empyema 

Otto C Pichurdt The association of pulmonary sup- 
puration with carcinoma of tbe lung 

MEMORIAL HOSPITAL 

Staff— a Symposium on tumors of lung and mediastinum 
Leoyd F Craver Diagnosis of interesting fung tumors 
] Samvel Binkley Demonstration of the aspiration 
biopsy technique in lung tumors 
Edward Ellis Demonstration 0/ the tumor material ob- 
tained by aspiration biopsy in lung tumors 
METROPOLITAN* IlOSPtUL 
S \ Thompson- 1 30 Operations 

NEW FORK HOSPITAL 

Ceorge J IIeuer and staff— 9 Operative and dry 

CeoRi-e ] Hecer Surgical treatment of pulmonary sup- 
puration 

William DeW Andrus Surgery of mrdustraa) tumpra 
Ralph F Bowers Acute and chronic empyema 
Cranston W Holman Scoliosis in intrathoracic disease 
Fdcar Mayer Collapse therapy in pulmonary tuber 
culosis 

NEW AORK TOST GRADUATE MEDIC \L SCHOOL 
AND HOSPITAL 

Loots K Davidson— a Operative and dry clinics 
PRESBlTf R/t\ ItOSPITtL 
Richmond I Moore D W Richards j* By*' 1 ' 
SrooKEV Ross Golden and John D Kiimn-< 
Symposium on tumors 0! the lung 

FtsJj\ 

LCNOV IIII L ItOSPITtL 
‘•taff— 1 Svmjwum on surgical treatment of pulm nary 
tuberculosi 
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Friday 

FLOWER-FIFTH AVENUE HOSPITAL 
JAW Hetrick and stiff— 2 Operations and demon- 
strations of interesting cases, motion pictures 

HARLEM EVE AND EAR HOSPITAL 
John J Levbarg— 9 Voice and speech clinic 
Staff— 2 Operations and demonstrations of cases 

HARLEM HOSPITAL 

Herman J Burman, Nathaniel Halpern, and Charles 
Harris — 9 Tonsil clinic Snaretone and dissection 
operations 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Marvin F Jones, D S Cunning, T G Tickle and staff 
— 9 and 2 Otological clinics 

E Ross Faulkner, Wesley M Hunt and staff— g and 2 
Rhinolaryngological clinics 

David H Jones and John M Lore— 2 Endoscopic 
demonstration 

METROPOLITAN HOSPITAL 
J A W Hetrick and Staff — 1 30 Operative and dry 
clinics 


MORRISANIA CITY HOSPITAL 
G B Gilmore, Henry Dillemuth, and Joseph LaSala 
— 2 Bronchoscopic chmc 

MOUNT SINAI HOSPITAL 
Rudolph Kramer and Staff — 2 Operative and dry clinics 

NEW YORK EYE AND EAR INFIRMARY 
T L Saunders— 10 Demonstration of interesting ear 
and sinus cases, operations 
Stuart L Craig— 2 Operations 

NEW YORK POST-GRADUATE MEDICAL SCHOOL 
AND HOSPITAL 

Paul S Seager — 2 Laryngeal surgery, cadaver 
Charles M Grifpith — 2 Sinus surgery, cadaver 
James O Macdonald— 2 Mastoid surgery, cadaver 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

M Coleman Harris— 9 Allergy in otolaryngology 
Nathan Settel — io Lecture 

Thomas G Tickle — 11 Cadaver demonstration of facial 
palsy 

Malcolm W Carr — 1 Oral surgery m otolaryngology 
Charles J Imperatori — 2 Operations 
M H Kaiden— 3 Lecture 


OPHTHALMOLOGY 


Monday 

HARLEM EYE AND EAR HOSPITAL 
Harvey Lyon — 2 Refraction clinic 
MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Frank C Keil and Staff — 2 Operations 

MORRISANIA CITY HOSPITAL 
JosEpn S Hory and staff — 2 Operations for cataract, 
glaucoma and squint, interesting eye conditions m 
relation to general medicine 

NEW YORK EYE AND EAR INFIRMARY 
Clyde E McDannald and staff — 2 Operations Catar- 
acts, muscle, ptosis 

Truman L Boyes — 4 Surgical treatment of ocular 
muscle anomalies with demonstrations of cases 

NEW YORK HOSPITAL 
Staff — 2 Dry clinics 

Bernard Samuels Intra-ocular tumors Lecture il- 
lustrated with anatomical preparations Demonstra- 
tion of anatomical specimens and teaching models 
Milton L Berliner Slit-lamp demonstration 
N Blair Sulouff Practical points in refraction 

NEW YORK CITY HOSPITAL 
Raymond E Meek and Frank C Keil — 2 Operative 
and dry clinics 

NEW YORK POLYCLINIC MEDIC AL SCHOOL 
AND HOSPITAL 
Er\ in Torok— 3 Operations 

RIVERSIDE HOSPITAL 

Clifford W Ellison — 3 Eye conditions in tuberculous 
patients 


Tuesday 

BELLEVUE HOSPITAL 

Webb Weeks and staff — 2 Operations for cataract, 
glaucoma and squint 

HARLEM EYE AND EAR HOSPITAL 
Charles B Meding and Archie Oberdorfer— 2 
Operations and demonstrations of cases 

HARLEM HOSPITAL 

Paul A Collins — 2 Fundus operations and ward 
rounds 

KNAPP MEMORIAL EYE HOSPITAL 
Arnold Knapp and staff — 9 Operative and dry clinics 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Plineus Montalvan — 9 Foliow-up clinic on glaucoma 
McClelland Shellman— 9 Fundus chmc 
H Robertson Skeel and staff— 2 Operations 

METROPOLITAN HOSPITAL 
A L Chambers and staff — r 30 Fundus chmc, external 
diseases of the eye 

MONTEFIORE HOSPITAL 
Sigmund A Agatston— 9 Dry clinic 

NEW YORK EYE AND EAR INFIRMARY 

E B Buroiell — 9 30 The laboratory- and its aid to 
ophthalmology 

Irving Schwarts— io 30 X-ray of accessory- sinuses and 
skull, fundamentals 

WiilisS Knighton — 1130 Contact lenses 
S,\muel P Oast and staff — 2 Operations Cataracts, 
modified LaGrange, general 
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LINCOLN HOSPITAL 

ttitUAU II Holden JltnifcAY Bcrger and Harold 
LigCeit — 2 Operative and dry clinics 

M ANHATTVN E\F E 1 R AND THRO IT HOSPIT\L 

RobfST Buckley a s Wilson and staff— 9 and a 
Khinolaryngologica! clinics 

John R Pace R II IIuvi ll and staff — q and a Oto 
logiial dtm-S 

David II Joncs and John M Lore— a Endoscopic 
demonstration 


MPTROPOI IT\S HOSPITAL 
JAW Hetrick and staff— 1 30 Tonsil surgery in 
children 

MOUNT SINAI HOSPITAL 
Jacob I Maybaum Walter L Horn Samuel Rosen 
Joseph G Drcss IIarry Rosevh asses and Lccene 
R Snader— 10 Operative and dry clmi s intracranial 
complications of otitic origin recovered eases of strep 
tococcus meningitis petrositis sepsis of otitic origin 
value of sulfanilamide m otologies! conditions neuro- 
otofogical cases Instopatfiofogicaf studies Dr DRtss 
Rudolph Kramer and staff— a Operative and dry clinics 
NFW VORK CITV HOSPITAL 
OttoC Rzsch and staff— * Operative and dry clime 
Hilton II Strothers— a Bronchoscopie clinic 
NEW \ 0 Rk EVE AND fc\P INITRMARV 
J C Havlxy— 10 Operations and demonstration of 
intere ting cases 

P C Carr and W C Denison— a Operations 
MW VORK HOSriTAL 

Staff— a Eihibits and demonstrations ui outpatient de 
partment pavilion rounds 

NEW VORF rOLVCLfVIC MFDICAL SCHOOL 
AND HOSPITVL 

David If Jones— 9 Bronchoscopy lecture and demon 
stration 

JlLnjs l Klepper- tj Cadaver demonstration 
I alto Almoir— 1 Cadaver demonstration 
SauielJ Kopekky - a Cadaver demonstration 


FRESBYTFRA AN HOSTITAL 
James W BtBroex- 2 Operations 

RIVFRMDE HOSPITAL 

CeoRCE D Wolp and David I Frank— 10 Operations 
Direct laryngoscopy and cauterization of larynt Dry 
clinic Tuberculous laryngitis in v a nous stages 

roosevflt nosnr\L 

Charles N Harpfr and staff -1 Bronchoscopie clinic 
SAINT FRANCIS HOSPITAL 
Henry J DiLtEMiTn and staff- 2 Operations and dem 
onstrations of cases 


SAINT VINCIM S HOMITtL 

n M Lo*t and staff -* J re sentati n r f C3S 


thill casts for diigon vs Lantern slife tails Technique 
of stripping of V otal cor Is Lore mod.ficabon of bryn*» 
fsso erptrUiOD operative procedure lor true 1 , of double 
abductor paralysis 


Anthony Rotting— 2 Pathological demonstration 

Thursday 

BELLEVUE HOSPITAL 

J Winston V n « ikes and staff— 2 Dry clinic Postopera 
tivc petrositis motion pictures of radical frontal sinus 
opera ton 

FLOW ER FfrTff AACMJE HOSPITAL 
JAW Hftrick and staff— a Demonstrations of in 
terrsting cases 

HARLEM E\F AND EAR HOSIITAL 
Alexander Laszlo— a Mastoid operabons 

HOSPITAL FOR JOINT PI a EASES 
Julius A Haiuan and Staff— 9 Dry dimes 
j tuts A Haiuan and staff— a Operations 
LENON HfLL HOSPITAL 
Girvrd Oberkenjier and staff— 9 Bronchoscopic clinic 
MANHATTAN EV E EAR AND THROAT HOSPITAL 
Joarwi D Kelli C AA Deppinc and staff- 9 and * 
Otological clinics 

Francis AA AAkite J D AA jiitham and staff -9 and j 
R hinolaryngological cAirus 

MORRIS ANI A CITV HOSPITAL 
Clarence H Sunn— » Operations Mastoid 
NEW VORK CITl HOSPITAL 
Harold B Jcuo— Operative and dry clinics 

NEW VORK EVE AND I AR IVFIRMARV 
Edgar BurcuELL— :o Dry clinic Surgical anatomy 0! 

the temporal bone and its variations 
J M Smith— jo Operations 

NEW VORK TOSTCRADUATE MEDICAL SCHOOL 
AND HOSrrTAI 

Arthur Vilseit and staff— a Operations 
NEW VORK fOLV CLINIC MEDIC VL SCHOOL 
AND HOSfITAL 

He iry B Orion— 0 Cadaver demonstration 

J Lastm \n Sheehan -11 Lr-ta e on otolaryngology 
plastic surgery 

AA Wallace Morrison— r Lecture 
Lee M Hiso — 1 Operations 

II G Bullvunkel— 3 Cadaver demonstration t>ron 
choscopy 

rRISBVTERlAN HObMTAL 
George R Brighton- a Bronchoscopic dime ftr 
sentation of cases demonstration of fechniiueol bion 
chospirometry 

ROOSrVILT HOSPITAL 
Charles \ HARPraandR C fnovrs-a Prydm'c 

sr ruKf s iiosnrAL 

\\ c I ONVR-, md s iff -a Operative and dry elinits 
Meningeal in/eitions of otol )gic origin »mus infections 
and their treatment 

uvrrrp stati s w arint hosiital 

W P Griffey a T IIiev and Staffs-* Operations 
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BROOKLYN-LONG ISLAND DAY— WEDNESDAY 

Operative and Dry Clinics— 9-12-30 


BROOKLYN CANCER INSTITUTE 
Operative Clinics — 9 

J J Gainey and George Reitz Radical mastectomy, 
two cases 

J McGoldrick Carcinoma of the cervix 
I Sirus One-stage Miles resection for carcinoma of 
rectosigmoid 

G Robillard Surgery of the colon 
E K Morgan Ureterostomy for carcinoma of bladder 

Dry Clinics— 9 

W E Howes Pre-operative radiation of the breast 
Exhibit of bronchial carcmoma and review of six 
autopsied cases 

H Charache Neurogenic sarcoma Eighteen cases with 
statistical study and lantern slides 
J Schmidt Carcinoma of the larynx, presentation of 
operated and radiated cases, wax model demonstra- 
tion 

H S Rasi Oral surgery in malignancy, with wax model 
exhibit 

S Wolfe Carcinoma of the vulva, case presentations 
L S Drexler Carcinoma of the gemto-urmary tract, 
lantern slide demonstration 

II Bolker and H Koppelman The effect of radiation 
on mammary tissue and breast cancer 

BROOKLYN HOSPITAL 

Ernest K Tanner and staff — 9 General surgical opera- 
tions 

E K Tanner, D D Davis and W H Field 
Lobectomy for bronchiectasis, transposition of 
viscera 

Clinical Presentations 

E K Tanner Review of one year’s anesthesia Review 
of empyema for eighteen years 
D D Davis Massive drip blood transfusion from blood 
bank 

W H Field Study of the results of gall-bladder surgery, 
two five-year periods 

R B Miles Comparative study of drainage vs non- 
dramage in acute appendicitis 
A L Smith Analysis of surgical mortality 
S A Winning End-results of sympathectomy m Ray- 
naud’s disease 

E Jlfferson Browder — 9 Neurosurgical operations 
Surgical treatment of epilepsy Demonstration of 
bipolar cortical stimulation Posterior fossa approach 
for major trigeminal neuralgia 
Nathaniel P Rathbun and staff — 9 Gemto-urmary 
surgical, operativ e and dry clinics 
N P Rathbdn, H Fisher and W F. McKenna 
Tidal drainage of the bladder w ith control of time, 
quantity, and pressure factors 
H Weiirbcin Rupture of renal cyst with extravasa- 
tion of urine forming extrarcnal urinary cyst 
F C Hamm Motion pictures of gemto-urmary 
surgery in children 

F C Bond Ureteropelvic obstructions Senes of 
operated cases and x-rays 


William Sidney Smith and staff— 9 Gynecological and 
obstetncal, operative and dry climes 
W S Smith, Eliot Bishop, John Casagrande, and 
George G Cochrane Dry clime Outline of 
combined medical-obstetncal dime for care of 
cardiac patients Expenences with vaginal anti- 
sepsis Survey of the obstetrical service Diag- 
nosis and treatment of hydatidiform mole 
Donald E McKenna and staff— 9 Orthopedic surgery 
Donald E McKenna Operations Arthrotomy of 
the knee joint 

Henry Lange Xanthoma of knee j'ornt 
L Gaston Fapae Disease of the spine with symp- 
toms simulating lesions of the urinary tract 
A W Martin Marino and staff — 9 Rectal surgery 
Abdominoperineal resection for cancer of rectum 
Other proctological operations Demonstration of 
patients who have undergone different types of 
operations for cancer of rectum Visit to rectal clinic 

CUMBERLAND HOSPITAL 
Merrill N Foote and staff— 9 General surgical opera- 
tions 

Carlton Campbell Physiological gastric resection 
Rudolph Goldberg Thyroidectomy 
Howard Blair Cholecystectomy. The use of stain- 
less steel wire m abdominal closures 
John Timm and staff — 9 Operations Splenectomy for 
Banti’s disease 

Stanley D Banks Radical mastectomy for car- 
cinoma of breast 

Eugene F Vitagliano Hysterectomy for fibroid of 
uterus 

Operative Clinic 

Herbert T. Wikle and staff — 9 Operations Bone dust 
hermoplasty 

Henry Wagener Gastric resection 
Howard T Langworthy and staff — 9 Gemto-urmary 
surgical operations 

Leo S Drexler Prostatectomy Nephrectomy 
Frank H Lasher and staff — 9 Otolaryngological opera- 
tions 

Abraham G Silver, Louis R Usen, Bernard N 
Gottlieb, Samuel Kaplan Bronchoscopy 
Lateral sinus thrombosis Nose and throat 
operations 

William C Meagher and staff — 9 Obstetrical dry clinic 
William C Meagher Cesarean sections at Cumber- 
land Hospital 

Samuel Lubin Results of attempted induction of 
labor with estnn 

Alexander Dunbar Operative deliveries at Cum- 
berland Hospital 

Staff — 10 General surgery, dry clinic 

Harry Martz Analysis ot 50 consecutive ruptured 
gastnc ulcers, lantern slides 
Jack Romascan Familial neurotrophic osseous 
atrophy, demonstration of cases 
Carlton Campbell Presentation of cases of 
mammary tuberculosis 

Saul F Livingston Granuloma inguinale, end- 
results of cases treated locally 



SURGERY, GYNECOLOGY AND OBSTETRICS 


406 


Bernard Samuels and staff— 2 Operative and dry 
Uuiks 

VEH \ORK HOSPITAL 

Staff — 2 Ethibtt of race aid l n„!<sh American German 
and French books on ophthalmology interesting 
clinical cases 

NEW YORK POLICLINIC MEDIC AL SCHOOI 
AND HOSPITAL 

Clyde E McDwfti — 3 Operations 

NEtt \ORK TOST GRADUATE MEDICAL SCHOOL 
AND HOSPITAL 
Martin Cohe — * Dry dimes 

PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 

Jonv M II HEELER and staff— 9 3° Operative and dry 
clinics- 

UMThD STATES MARINE HOSPITAL 
IV P Griefey and R Aebli— 2 Operative and dry 
dim 

Thursday 

BETH ISRAEL HOSPITAL 
II ebb Weeks— 2 30 Operations. 


NEIV YORK E\E AND EAP D'FIRMARi 
COVrad Berens and staff — 9 Operations Indocnrseo- 
sclerectomy retroplacemcnts Tenons cap'de trans- 
plant indocapsulotomy general operations 
II EB8 II II eeks and staff— J Operations IntracapsuW 
cataracts modified LaGrange mu«cle operations 
IV EYDE1.L L Hitches— 2 rbstic cerneal transplant 

NEW YORK POST GRADUATE JfEDlCAL SCHOOL 
AND IIOSPITIL 
Maktiv Cootn— 2 Dry clinic 

PRESBYTERIAN HOSPITAL 
(Institute 0/ Ophthalmol >gy) 

Joan M W heeler and staff— 930 Operative and diy 
clinics 

Friday 

BEILEVUE HOSPITAL 

II ebb Weeks and staff— 2 Demonstrations of post 
operative cases illustrated with results from oprrationi 
for cataract glaucoma and plastic surgery of the eve 
and orbit 

HARLEM EAE AVD I AR HOSPITAL 
Charles B Medinc and staff— 1 Operations and dim 
onstMtions of cases 


HARLEM EYE AND EAR HOSPITAL 
John J Decker Mar GoLpsounor and Lons Schwarts 
—2 Operations and demonstrations of cases 

HARLEM HOSPITAL 

Henry Mtv»Av — i Operative and dry clinics Lid 
mmtt LESOV HILL HOSPITAL 
E F Kmc J J Reid Jg and staff— 2 Operations 

MANHATTAN EYE EAR AND THROAT HOSPITAL 
pLfNEOS Montalvav— 0 Demonstration 0/ contact 
glasses and telescopic lenses 

Andrew A Eocston and Joseph Laval— 9 Demonstra 

tions of e>e pathology 

NoRTOv DeL Fletcher and Staff- 2 Operations 
MOUNT SINAI HOSPITAL 
Kalman Schlivek and staff—g Cataract extraction 
trephine I a C range SaJar lor detachment rtosisad 
vancement of levator 


HOSPITAL FOR JOINT DISEASES 
Dvved 1\ ex lee and staff— 1 Dry clime 
Macsice Pomerane and IIeysy K Taylor— 2 
graphy in orthopedic surgery 


Plain- 


MANHATTAN EYT EAR AND THROAT H 0 S 1 ITIL 
R Towmey Patov -9 Demonstration of cornea trans- 
planting and ophthalmic photography 
Girolawo BovaCcOlto— 9 Shi lamp demonstration 
David H Webster and staff— 2 Operations 


PRESBYTERIAN HOSPITAL 
(Institute ol Ophthalmology) 

Jonv M AY heeler and sWff~g 3® Operative and dry 
clinics 

ST LUKE S HOSPITAL 

AA 0 Frev Jr and Staff — j Operative and dry chfl«* 
II T Sunni The Laurence Moon Bird! syndrome 
Walter IIipp Treatment of conjunctivitis with bacten 
opha^e 
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John F Ford— 9 Plastic surgery, dry clime The cos- 
metic aspect of rhinoplastic surgery 
0 Paul Humpstone, Ralph M. Beach, Harvey B 
Matthews, Harry W Mayes, George H Davis 
and staffs— 9. Operations and ward rounds in 
obstetrics 

ST JOHN’S HOSPITAL 
Operative and Dry Clinics— 9 
John E Jennings Radical mastectomy with ligation of 
axillary vein Treatment of inoperable breast cancer 
Frank Sammis Grill graft plastic 
Stanley B Thomas and George R Marsh Gastro- 
intestinal surgery Cancer of colon-megacolon, review 
of cases 

Augustus Harris Surgical attack on anomalies of kidney 
and ureter, cases and results reviewed 
S Lloyd Fisher Surgery of the female pelvis 
James L Cobb and George B. Reitz Acute and trau- 
matic surgery, operations and demonstrations 
L Albert Thunig Anomalies of the umbilicus 

Co-ordinated Medical and Obstetrical Demonstrations 
Camfron Duncan Handling of labor in tubercular cases, 
and postpartum care 

Lowell B Eckerson Back pain associated with gastro- 
intestinal lesions 

Charles E, Hamilton Collapse therapy in tuberculosis 
of the lung 

Carl Greene The acute gall bladder 
Paul Parrish Pyloric stenosis in infants 
Fped Maisel, Surgical photography 
John B Knapp and William Richard Cashion Roent- 
genography and x-ray therapy 
Leonid Wattlr Anesthesia procedures 

ST MARY'S HOSPITAL 

William Pascual, Thomas M Brennan, Peter Dulli- 
gan and staffs— 9 General surgery, operative 
and dry clinics 

Sanford Shumway Selected fracture problems 
Daniel Welsh Acute intestinal obstruction due to 
gall-stone occlusion 

Hugh Murphy Mccholyl iontophoresis m the treat- 
ment of thrombophlebitis 

Peter Dulligan Management of acute intussuscep- 
tion 

Thomas Brennan Cases illustrative of retroperi- 
toneal hemorrhage and other types of abdominal 
trauma 

William Pascual Atypical appendicitis, difficulties 
in recognition and management. 

JosrPH Rizzo Appendicitis in pregnancy 
Hucn Murphy and V Tesokiero Vascular clinic, 
demonstration of cases and methods of treatment 
Andrlw J McGowan, Frank C Hamm and staffs— 9 
Gcmto-urmary surgery, operative and dry clinic 
Frank C Hamm Transurethral prostatectomy 
Andrew J McGowan Pediatric urology 
Gi orgl Price and William Moitiui.r, Jr —9 Patho- 
logical demonstration, skin tumors, ovarian tumors in 
their relationship to sex 

John Shields and staff— 9 Proctological dry clinic 

Roentgenological Department 
Francis Currin Exhibits 

Paul Raw Cholangiography m biliary tract disease 
1 * rancis Currin Radiation m postoperative parotitis 


Herbert C Fett and staff— 9 Orthopedic surgery, 
selected problems 

Albert Kienan, John Auwxrda and staffs— 9 Oto- 
laryngological surgery 

E A Ki.vrs, II. Goubeaud, C Loughran, R Wilson 
and staffs— 9 Gynecological and obstetrical opera- 
tions Vaginal hysterectomy (local), anterior and 
posterior colporrhaphy (local), panhysterectomy 
(spinal), laparotomy for ovarian cyst 

Dry Clime 

H Goubeaud and staff — 9 Forceps application (manni- 
kin), Kieliand, Pieper, axis traction Resuscita- 
tion of newborn, cadaver and motion pictures 
Graphs and charts dehydration, mortality, mor- 
bidity, cesarean sections, repeat sections, x-ray 
in placenta previa Blood bank in obstetnes 
M Murphy Eight cesarean sections, ectopic preg- 
nancy 

F Mitchell Double pregnancy, double uterus, 
abortion at fourth month, first uterus, full term 
cesarean section, living baby, second uterus 
Charles Louchran Hydatiform mole, cesarean 
section at term, living baby 
M Murphy Two cases abdominal hemorrhage, tubal 
m origin, not ectopic 

J Mastrota Antepartum diagnosis, triple preg- 
nancy, with x-ray 

H Joyce Electric cervLX, advantages and dis- 
advantages 

M Abbene Hydatiform mole, analysis of nineteen 
cases 

U S NAVAL HOSPITAL 
Operative Clinics— 9 

Charles H Savage Appendectomy, spinal anesthesia 
James J O’Connor Repair of inguinal hernia, local 
anesthesia 

Courtney G Clegg Rectal clinic 
Dry Climes — 10 

Louis E Gilje Fracture clinic 
Calvin B Galloway— 10 Cancer clinic 

BROOKLYN EYE AND EAR HOSPITAL 
Ophthalmology 

Morning Session — ) jo Dry Clinics 
E Clifford Place Keratoconus treated with contact 
lenses Sarcoma of the choroid 
Charles A Hargett Hereditary juvenile glaucoma, two 
families 

Ralph I Lloyd Birth injuries of the cornea and allied 
conditions 

Walter V Moore Scleromalacia perforans, report of 
four cases 

William F C Stlinbugler Ophthalmomyiasis anterior 
Mortimer A Lasky Krukenbtrg's spindle 
Daniel Kravitz Hodgkin’s disease of the lid 
Irving Jacobs Sperophakia, ectopia lentis with lens ex- 
traction 0 U 

John N Evans Preparation for operation and aftercare 
of glaucoma cases 

Motion Picture Demonstrations 

P Chalmers Jameson Jameson recession, motion pic- 
tures 

Walter Molhle Cataract extraction, a new technique, 
motion pictures 
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MerMU, N Foote and Ssljl II Polayis Acute 
appendicitis B « debit blood stream infection 
By trust att of entire pleen cure presentation of 
patient 


jnvlUI IfOMITU, 

Hftmu Lt de* and staff— g Gene rat surgical opera 
tions resection (or urunoma of the stomach 
Henry Loire, and uff— g Genera] stirgi at operations 
Bum Farber Thyroidectomy 
Ftt'i Tcttt * Problem of recurrent hyperthyroid 
ism 

Lous Berger and staff— g General surgical operations 
Davyd Teputsky Colonic resection for carcinoma 
Raim Wolfe Organisation of the ga tro-intesunal 
sjrgical division. 

Milton J Rader Dry dime Atute apptrd citis 
tnenty year study at Jewish Hospital 
Robert L- RoraesBEsc Drv chwc Retmpen 
toneal cyst 

pAtt Aschves and staff— g Gemto-unnary surgical 

operations 

\s smuu P*oo£Siv Vephrec otoy for tu6ercj'oi.s 
kidney 

Salt. Farnass fcecond stage p ostatcvtomy 
Cons T Mo»se Urological approach to treatment of 
essentia? hypertension 

Pail Asoiner pAvtoSf Grayiu. Max Leocfcr 
Milton G W ascii Dry dime Exhibit of 
Umars of kilnty ureter madder and prostate 
classification <i a gnosis pathology treatment 
Leo M Davtooff and Israel if Tarlov— p Nturo 
surgical operations Right traosfrontal craniotomy 
for suprasellar meningioma Demurs ration of electro 
encephalography 

E Leo Berger ani staff— g Otolaryngologies! opera 
tions 

riau* LersoinT Carl KaHai. Charles Breit 
max Bernard Welt Radical mastoidectomy 
Demonstra ion of broncho cope 
Leo S ncKUARTi and staff— o Gynecological and ob- 
stetrval operations 

Samuel Sjieme Samuel A Noire EMAVirt \ 
Diitaier t agraj) piastre operation Hysrcrec 
tomy 

KING CQUVr\ HOSPITU 
Operative and Dry Clinics — g so 
Edwin H<ke Thytmci ciutic 
Robert I Barber Operation colon surgery 
Edward I Dlnn Operations general aurgery 
CkarllsB Junes Operations general surgery 
Joseph Tenofyr Fracture demonstration ward nalk 

i oscen Jtwomi Fracture deironstraliop operation 
I \\ RIGHT Benoit Thyroid operation 
WILLIAM Ennis Optn reduction of fraciures 
Mukuas Ryan Gastric ukers statist cal study 
OttoeaR Tenopvk f ra ctu re demons! rat on 
Walter Cdarllt I Ustic surgery operations t*o hoots 
GKarles S Cwhra-e Ward »atk display of * ray 
p ctorra of kidney ureter and fcUdier 
Mtsvrt C MyERSO* LaryngotSSure for carcinoma of 
larynx, operation 

Matthew Golden Operative ana dry cume 
W alter Woes IE Demonstration of cphthaim c opera 

J B^LfcXiscOfo Denonstratun of bone block operation 
for painful hip 

Ralph OMOICK lUslic operation for prolap«e 


J^eph McColdsick Operation hysterectomy 
CBASLisMtEixtjr GynecoJogicaJ operations. 

Henry Colblacd Statistical study of placenta (irmi 
Charles Gi rdon Gynecological opcratii n 
Morris Glass M ard demonstration cardiac confidant 
in p egnaiKv tow mu in p egnincy 
£i> ATS grace 1 ei total transpiar t for corcnaiy Oulus on 
LONG IS! \ND LOLILGE IKtoWTlL 
Operative Clinics— 9 

Emil Colt at Thyroidectomy for etophthaW jo> «r 
\LtredC Blce Cesarean etion 
Fedor SrvcE* Ureteral transplant Neph totov 
Ralph HaRIOe I mpyema Operation Cloud Hutment 
of «U types 

U ILL! vis l Jewett fblhergii] operation 
Harvey 5i W Amiens \a(,jnal plastic under local 
anesthe a 

George W 1 IitlA Tumors a' the round ligament. 
Mlrvyv \ Armstrong Epi mtomy *nd repair uwlrr 
focal ane«theva 

George Horton Nephrectomy 

Dry Clinics— 10 30 

S Potter Bartley Fractures of the foot, clttural and 
economic aspect lantern slides 
Herbert C Ferr Irtftrofnmy of the t B re iomt report 
ol experiences , 

Robert I Barber Malignant tumors of pcnpVnl 
nerves cases and «pecimcn» 

Samlei A Wolte Demon tratton of ovarian tumors 


METHODIST El ISCOPAL IfOSHTM 
Harold K Bell Henry F Graham Pierre A Kt'tc v 
Seymour G Clark John a Tivu *nd staffs -« 
General surgical operations 

Dry CtiUrcr 

S G Claes Vasculartumorsof the' t 
II K BtW- lotussuyeption with Meckel s diveiGwiian- 
Milton t Hoetle l se of long intestinal tube for rtw 
of intestinal obstruction 

Os< AR P Schoene SUN V PliDigraphy ut tuber ’oas. 
Harold t Kn ame Elliott treatment for pelvic lonamras 
Imns 

C Dorn lass San yer. The peritoneoscope 

J If Bu»s I nmary carcinoma in « brarcbial cyst. 

fctN-VETii H MacGregor hurgical indications for bl«w 
transfusions , . ... 

It RlsslLL Meyers— 0 Neurosurgical dry tunic 

Chronic subdural hem noma in infancy 
Dov«u> i McKenna and staff— p Orthopedic surgery 
Henry t Laver Fracture of radius and ulna lose 
flth in adolescence - 

Dr\AL» l. MikLVNN, IlENSY F Grad am, lUWUiL 
Bill John \ Tnivt »od staffs— n fracture 

Job 1 a'tium Use of ho nter apparatus for rwluctwa 
of fractures of both bones of forearm 
Henry f Grailam hn efli lent method for mfuiDon 
»rd retention of tollrs fracture „ 

UosiARD T La cviorthy ani R f Mtu-g Lenito- 

uruuty surgery urofogiof exhibit 

Kosaria 1 M.u-ri i=> Medical aspectsof Pnf“‘“7 
Charles L Stone Charles \ Rndersos Fi ^ ' 
SuNOE and staffs— 1 1 Otolaryngol gM 
eraUons , n _ 

CHARLES L Stone and Cxublas h 

cfuuc Liffttun of the eumirnn saroti 1 * rirr T 
hemorrhage 
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Acute Osteomyelitis— St Alary’s Hospital— 
Moderator William V. Pascual 
Daniel E Welch. Multiple lesions of acute osteomyelitis 
John M. Scannell Modern treatment of acute osteomye- 
litis in children 

Ainsworth L Smith Conservative operating in acute 
. osteomyelitis 

Seymour G Clark Etiology of acute osteomyelitis 

OBSTETRICS AND GYNECOLOGY 
Hemorrhage Associated with Pregnancy— Methodist 
Episcopal Hospital — Moderator: O Paul Hump- 
stone 

Onslow A Gordon Abortion 
Eliot Bishop Unusual antepartum lesions 
Ralph M Beach Placenta previa 
G Hamilton Davis Ablatio placenta: 

Henry J Goubeaud Ruptured uterus 
Harry \V Mayes The postpartum period 
Harvey B. Matthews The puerperium 

Maternal Welfare and Toxemias of Pregnancy— Long 
Island College Hospital— Moderator" Alfred C 
Beck 

There will be a one hour demonstration under the Chair- 
manship of Dr Charles Gordon of the actual conduct of the 
Committee on Maternal Welfare of the Medical Society of 
the County of Rings This Committee has for its purpose 
the improvement of obstetncs by an analysis of the causes 
of all maternal deaths, the assignment of the responsibility 
for the same, and suggested remedies 

Toxemias of Pregnancy 

MervynV Armstrong The management of hyperemesis 
gravidarum 

Frank P Light Nonconvulsive late toxemia. 

Alfred C Beck Convulsive late toxemia 

GENITO-URINARY SURGERY 
Treatment of Malignant Diseases of the Cenito-Urinary 
Tract— The Brooklyn Hospital— Moderator. 
Nathaniel P Rathbun 
Henry H Morton Address of u elcome 
Fedor L Sencer The kidney and ureter 
Heinrich L Wehrbein The adrenal 
Paul William Aschner The bladder— clinical applica- 
tion of pathologic data 

Edwin King Morgan The bladder — endovesical treat- 
ment 

Augustus Harris The bladder — open surgical treatment 
Howard Langworthy The perns 
I Sturdivant Read The prostate 
Lt C B Galloway Present day management of tera- 
toma of the testicle 


SURGERY OF THE BONES AND JOINTS 

King County Hospital — Moderator. Joseph B. 

L’Episcopo 

Charles D Napier Address of welcome Vertebral 
epiphysitis in adolescence 

Herbert C Fett Fractures of the forearm in children 

Otho C Hudson Fracture of the astragalus 

Benjamin Koven. Osteomyelitis of the spine treated by 
graft fusion, lantern slides 

Joseph B L’Episcopo Demonstrations of bone block 
operations for painful hips 

L Gaston Papae Acute epiphysitis of the hip joint 

Carl A Hettescheimer Relief of lumbar backache by 
excision of the tiv elfth nb 


NEUROSURGERY 

Jewish Hospital-Moderator: Leo M. Davidoff 

E Jefferson Browder and Floyd Bragdon Physio- 
logical effects of drugs and hypertonic solutions in the 
normal and pathologic state 

Russell Meyers Report on a series of operations for so- 
called “epilepsy ” 

Richard Grimes Review of 350 cases of fracture of the 
spme with and without spinal cord injury 
Guy Laudig Report on no cases of subdural hematoma 
Leo M Davidoff End-results m a senes of brain tumor 
operations after a period of ten to twelve years 
Studies m electro-encephalography and pneumo- 
encephalography 

Israel M Tarlov The brain and experimental lead 
poisoning Tumors ongmatingin the intracranial por- 
tions of the cranial nerves other than the acoustic 
nerve 

Joseph Siris Studies on the blood brain barner 
Anatole Kolodny Some infrequent spinal cord lesions, 
lantern slides 

FRACTURES AND TRAUMATIC SURGERY 

Cumberland Hospital — Moderator: Fuad I. Shatara 

Joseph Raphael Observations on local anesthesia in the 
reduction of fractures, report of loo cases 
Harold Draffen Treatment of compound fractures 
Archie M Baker Fracture clinic in a small hospital 
J Earl Miles Pinning of fractures about the elbow joint 
George B Reitz Transportation of head injuries Made- 
lung’s deformity, value in diagnosis of dislocation of 
the wnst 

Joseph I Anton Treatment of nerve injuries 
Leo Faske Trimalleolar fracture 
S Potter Bartley. Management of fractures of the os 
calcis. 
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Afternoon Session—, jo Operative Clings and Symposium 

John H Obey David T Bishop and staffs Symposium 
on retinal detachment 

P Chalmers Jameson and E CtirroRD Place Opera 
live clirics 

Charles A Hargitt, Jobs V Era's Walter \ Moore 
and staffs. Demonstration of patients 

OroCAHYRcOLOr r 

ilonut if Session —g Operative and Dry Clinics 

Harpy Patrie Osteomyelitis of temporal bone Case 
report and patient 

Alexander Howe Frequency of dehydration after 
mastoidectomy 


Samuel Zweeusc Chilliness — a symptom of nasal ob- 
struction 

Robert L Moorhead Petrous pyramid suppuration- 
cases — demonstration on cadaver 

Jofjv Avweeda HmBcboxoyy — interesting cases. 

JoHv P Bakes Cancer of the larynx — laryngectomy jod 
laryDf-ofissure patients 

Willlui Herbert Ultra short wave therapy 

Edward C Hooocand Evolution of ear nose uxf 
throat specialty in the Medical Corps U S havy— yj 
years 

Matthew Golden Jugular ligation 

Afte’ noon Session — a Symposium 

Staff Bloodstream infections complicating ear conditions. 


Symposia — 2 00--4 00 


GENERAL SURGERY 

Biliary Surgery— Jewish Hospital - Moderator 
Loots Berber 

Loins J Morse Clinical analysis of gall bladder disease 
at the Jewish Hospital for the past ten years 
Theodore Barnett Study of intraductal and sphincter 
pressure in common duct drainage cases 
Best B IffcRSHEVsDON Anesthesia— its relation to sur 
gery of the gall bladder 

Dantec A Mc.\ teer Physiology of tie liver sad biliary 
tract 

Russell S Pom le* Why to operate when and what 
operation to do in acute cholecystitis. 

Surgery of the Thyroid Gland— Long Island College 
Hospital— Moderator Emil Goetsch 
F snt Goetsui Operative and postoperative reactions in 
thyroidectomy for hyperthyroidism 
ARTm. R Goetsch J fyperthyroidism in children 
Benjamin Cjssel I athological conditions of the thyroid 
gland 

Harold K Bell Care of thyroid cases on a general sur 
gical service 

tDv IN H Hilta. Amount qf thyroid gland to be removed 
in mild hyperthyroid cases 

ItARRY f EtDSLAjr sale And standardized thyroidectomy 
technique colored motion pictures 
Gastric Surgery*- Methodist Episcopal Hospital— 
Moderator Henry Graham 
Geqkge H Cramp \ ray diagnosis ol gastric itsions 
ALBERT F R TnoRESEX The iojS ulcer diet physiolog 
leal basis Meulcngracht diet 
U 11 right Bt.soir 1 ylonc obstruction in infancy 
JOHN t Hammett Surgical treatment of ulcer 
William Linder Surgical treatment of cancer of the 
stomach 

1 (Esce A KeNald Important points in the technique of 
ga ‘tic operations 

J Herbert Bliss Gastrojejunal ulceration 
11 ILUAU H Field Cause* of failure after gastnc opera 
pons 

Thsrscic Surgery— King County Hospital - 
Moderator Edwin J Grace 
Edwln J Grace Address ol welcome 
Irmts t. Slits Lobectomy for bronchiectasis 


UilliamH Field Review of postoperative specimens of 
bronchiectasis 

H illlau E Howes Exhibit of bronchi.il carcinoma with 
review of autopsied specimens 
Annin* S 11 Toinorr Acute abscess of the lung 
Edwin J Grace and Oulmer D Dixon Phrenic nttve 
operations for pulmonary tuberculosis end results of 
yoo cases 

Ralph F Hasloe The problem of empyema m pubnon 
ary tuberculosis 


Lesions of the Breast— St John s IIospilA- 
MoJerator John E Jenkincs 
Joseph Tenopyr and Irving Silverman Diagnosi* of 
tumors of the breast new biopsy punch 
L Albert Tut nig Frown section technique 

William F Howes Ire operative radiation of the hreasL 

Harold Koppelman and Herman Bolker Eflect of 
radiation on mammary tissue and breast carcinoma. 

Surgery of Die Rectum and Colon— Brooklyn Hospital 
—Moderator Ernest K Tanner 
J Herbert Buss Cancer of the rectum surgical methods 
of approach with special consideration ol onestsge 
resection 

Geokce Him Use ol Abbott tube in intestinal obslnic 
lion 

James V. att Acute ob'ttuclian of the Urge intestine 
\ 11 Martin xIariso Rewewof 114 cases ot carcinoma 
ol the rectum an 1 rectosigmoid 
Artolr Houuav Surgery of the ascending colon 
Benjamin Seaman The Devine operation in colon sor 

Bernard S Plpek Treatment of carcinoma of the colon 


Surgery of Peripheral l oscular Diseases— SI It ary s 
Hospital— Modcr u tor RoBCfZ F PARSE* 
Harold Rabinowitz Treatment of lhrombo-ai>FJt'» 
literans based upon new concepts of the pathogenesis 
and pathological physiology of the d sease wntem 

- - •- 7 peripheral vas- 

al results m ‘ " 


cular disc 
ujases. New 


with pavaex evaluation of results m J> v « 
.ew method in treating thromboprwwvH 


Frank N Dealt Surgery of peripheral vascular diseases 
Robert F Barber Lxpenence with aneurysm 
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THE ALTERNATION OF BLOOD SUPPLY AS A CAUSE FOR 
NORMAL CALCIFICATION OF BONE 


HARRY C BLAIR, I 

F OLLOWING fractures, immobilization 
and disuse cause atrophy of bones 
Early activity is known to prevent this 
decalcification, and it apparently has- 
tens the formation of callus and solid union 
The purpose of this study, the results of which 
are here presented, was to determine the phys- 
iological reason or reasons for these phenom- 
ena It has developed the theory that calci- 
fication is brought about and maintained by 
the alternating decrease and increase of the 
blood supply to the bones This alternation 
of blood flow is dependent to a great extent 
upon the contraction and relaxation of mus- 
cles We often read in medical literature the 
statement that use of a part will heal a frac- 
ture because it increases the circulation We 
have accepted this statement without question 
because of its repetition over a long period of 
time 

An understanding of our present day knowl- 
edge of the factors involved is necessary, and 
to this end a brief statement is made of the 
anatomy of the blood supply of bones and 
muscles, the effects of muscular contraction, 
the phosphorous calcium balance in blood and 
tissue, and its relation to the hydrogen-ion 
concentration Certain theories of bone for- 
mation will be discussed and an attempt made 
to correlate these facts and theories as thev 
relati to bone calcification and decalcification 


I.D., Pordand, Oregon 

Abnormal metabolic states are not consid- 
ered, as they do not seem to have a specific 
bearing on the problem involved 

The bones are poor in capillary nets (17) 
but contain an abundance of fine arterioles 
In long bones arteries supply the spongy struc- 
tures of the extremities by twigs coming from 
the articular arteries which branch in the peri- 
osteum The medulla is supplied by the nu- 
trient artery, which passes obliquely into the 
shaft These arteries enter the shafts of long 
bones usually protected and surrounded by a 
heavy covering of muscle They are derived 
mostly from muscular branches and are sub- 
ject to the same changes that affect muscular 
arteries during muscular contraction The nu- 
trient artery of the humerus (7), for instance, 
arises from the brachial artery in the middle 
of the arm or one of the muscular branches, 
passes downward, pierces the tendon of the 
coraco-brachialis, and enters the humerus be- 
low the insertion of that muscle 

The main arterial trunks of supply for ihe 
extremities, for the most part, are placed in 
such relationship with surrounding structures 
that muscular activity will cause as little pres- 
sure as possible upon them. The muscular 
and nutrient arteries of the bone are not pro- 
tected in a like manner. 

The femoral artery in its proximal half lies 
m the femoral trigone and is comparatively 
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superficial, then for a distance of 31 milh 
meters (1# inches) it is enclosed in a fascial 
sheath It emerges in the popliteal space as 
the popliteal arterv again becomes quite super 
ficial 

The axillary and brachial arttnes art su 
perficia! and so placed as to be little aftected 

Hyperemia causes decafcification of bone 
(f 5 ) If any process even in the vicinity of 
bone, increases the activity of the circulation 
it mil cause rarefaction and resorption of cal 
cium Ischemia or decrease in circulation, 
favors calcium deposition and ossification 

As Grieg says— 

r Maintain the circulation within certain 
limits and bones remain unchanged 

3 Produce a definite hyperemia and bone 
undergoes rarefaction decalcification osteo 
porosis 

3 Restrict the blood supply and bone un 
dergoes consolidation 

Hyperemia, either traumatic or infectious, 
brings about decalcification, the common and 
striking example being the atrophy of the bones 
of the hand during the course of an infection 
in this region Often erroneously diagnosed as 
osteomyelitis recafcification takes plate as the 
infection and hyperemia subside and normal 
activity is resumed 

iyphifitic osteitis with its accompanying 
bone sclerosis is based on the obliteration of 
terminal arteries and the consequent ischemia 
Acute infectious osteomy ehtis is accompanied 
always by early rarefaction due to the initial 
hyperemia Later thrombosis of arteries ot 
curs The periosteum due to edema is lifted 
from the bone and its circulation interfered 
Mth. then recalcification and sclerosis occur 
as the inflammatorv reaction subsides and h 
brosis takes place A fragment of bone (12) 
such as the femoral head or the astragalus 
completely cut off from its blood supple so 
that it is completely avascular will retain the 
original calcium content It is often said that 
the ultra articular fractures of the neck of the 
femur do not heal because nf Jack of blood 
supply It is probably due to traumatic h> 
petunia caused by mov iment of the fragments 
fixation bv the Whitman method is not ac 
curate and the constant turning of the pi 
tient and unavoidable movements m the cist 


product irritation 0/ the fracture surfaces As 
later and more complete methods of internal 
fixation are being employed, better end tesalU 
arc being reported As a proof that hvprreraa 
is the cause of non union it is of interest W 
note that the head of the femur, with an ad 
mittedly poor blood supply, is not absorbed- 
and this too when from an xray standpoint 
Jt is alive while the neck, particularly the 
distal portion is completely absorbed in al 
most every instance Xolodny reached the 
conclusion tbit the hgamentum teres in the 
aged is of no perceptible importance, but that 
the periosteal vessels of the neck arc of the 
greatest importance for the nutrition of the 
head and neck 

Almost all pathological chang<s in bone 
roentgenograms are mteipreted on the basis 
of blood supply, inasmuch as a decrease of 
blood supplv produces a more dense sderotii 
bone while an increase above normal bring* 
about rarefaction and a consequent lessemd 
resistance of the xrays Highly malignan* 
neoplasms 0/ bone are alw ijs verv vascular 
and at the same time rapidly destroy and de 
calcify bone Less malignant sarcomas of os 
tcogemc origin are of fibrosing type with * 
minimal vasculantv grow slowly, and arc at 
times accompanied by bone deposition instead 
of destruction Exposure to therapeutic dose* 
of x ray produces a fibrosis, a contraction of 
blood vessels and rcealuhcation of bone 

When a normal healthy individual receives 
a broken leg necessitating confinement to bed 
a generalized decalcification takes place 1 « 
the fractured limb a more pronounced atrophv 
takes place especially if the extremity i' c° fl 
fined in a plaster cast This bone absorption 
can bt due to just one thing— tbc lacV o' 
muscular activity The atrophy in the uncon 
fined uninjured extremities, even after tnrc< 
months of bed nst i» hardly discernible, in 
the incase d limb it is often marked The «“ 
fertnet can be accounted for neither bV 

weight bearing nor stress and strain, but only 

by the fact that there is i difference in mu cu 
lar actn it> of the parts involved To estimate 
the importance of muscular activity, a clear 
coneeption of the riles of mu cvilar contrac 
turn and relaxation is necessary and particu 
larly of their effect on the circulation 




Fig i This patient, a milkman, was referred for operation or amputation on account 
of an infected index finger of 6 w ceks’ duration A diagnosis of osteomyelitis had been 
made by his attending physician Treatment consisted of continuous hot packs for at 
least a month He arrived at my office carrying a hot water bottle to ensure the con- 
tinued application of heat Only a small sinus w as present on the dorsum of the index 
finger near the second interphalangcal joint The hot packs were discontinued Three 
days later the sinus had healed He was then advised to return to his former occupa- 
tion which required milking 15 cows twice a day The alternating contraction and re- 
laxation of his hands in milking produced an alternating ischemia and hyperemia 
with the remarkable rccalcification seen in these dated x-rays 


Contraction of muscle (1) causes a diminu- 
tion of the flow of arterial blood into the 
muscle Relaxation causes an increased supply 
to enter the muscle. At a certain strength of 
contraction the arterial system becomes re- 
versed and some blood is at times thrown back 
against perfusion pressure Continuing the 
experiment causes an increase of blood to flow 
through the muscles 

When a muscle contracts, its form is greatly 
altered (14) The whole vascular system is 
beautifully adapted to these changes The 
arterial and venous networks insure supply 
and drainage The capillaries in resting mus- 
cle are straight, in contracted muscle twisted 
The blood is driven out of the veins by com- 
pression and w hen muscle relaxes these can 
refill only from their peripheral ends The 
veins are a very effective pump on account of 
venous valves The contraction of skeletal 


muscles (26) squeezes the veins within them and 
drives the blood toward the heart Muscles 
of the extremities are confined in a non-elastic 
tube composed of fascia and by fascial inter- 
muscular septa to the bone When muscular 
contraction takes place the muscles change 
their form and contour This causes pressure 
on the limiting membrane and on the peri- 
osteum covering the bones When we stand, 
the pressure on the soles of our feet produces 
an ischemia When we walk, the activity of 
our muscles produces alternating ischemia and 
hyperemia of the lower extremities by the 
pressure caused by the change of form and 
contour of the muscles, by the traction on 
joint capsules and ligaments and periosteum, 
and by mechanical pressure against muscular 
arteries and their associated arteries which 
supply the periosteum and bone Ischemia 
of the hand can be seen when the hand is 
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Fig 1 1 osttfri or aluminum splint used m the treatment 
of fractures of the scaphoid and other conditions about the 
wrist joint in which faulty calcification is present The 
splint allows alternating contraction and rela cation of the 
muscles of the hand and forearm This brings about an 
alternating ischemia and hyperemia which is so necessary 
in the production of calcium deposition and callus forma 
tion It is important that the thumb be allowed free move 
ment and that the patient use his hand for all ordinary 
activities Shortly after the application of this splint 
swelling heat and pain— all evidences of traumatic by 
peremia— subside and healing takes place in a normal 
manner 


clenched and a fist is made When the hand 
is opened the blood can be obser\ed re 
entering the pale areas The greatest effect 
of these factors on alternation of blood flow 


but m addition, the tonus of the tissue 
through winch these vessels pass The pres 
sure being maintained the blood flowing from 
the arteries into the tissue capillaries docs rot 
lose its pressure I he pressure retained be 
the blood in the capillaries is the force that 
drives it bach into the veins toward Ihe heart 
— when on the contrary in illness or after 
surgical operations tonus is greatly lesscnul 
the arteriolar pressure may be practically zero 
in the capillaries and the blood will remain n 
the tissues Loss of tonus tahes place when a 
cast is applied The muscles soften and lo e 
their normal resiliency A comparative h\ 
peremia ensues The blood flow is not re 
isted by the contraction of the muscles and 
the v cnous blood is delay eel in its return 
Henderson states that it is a well known fact 
that during phv steal exerci e any contraction 
of a muscle squeezes blood into the veins and 
toward the right heart They chose a mu ck 
in a state of low tonus for their estimation of 
intramuscular pressure in man— that of the 
biceps humen in relaxation — and noted that if 
the slightest tension was placed on the muscle 
the intramuscular tension was menaced 
markedly 

A hypodermic needle of No 20 gauge was 
inserted into the bodv of the muscle and the 
force required to inject a small amount of 
normal saline was measured on a manometer 


would be on the vascular and compressible 
periosteum If alternation is important in 
normal calcification this might be an explana 
tion of the importance of the periosteum in 
bone formation The chemical products of 
muscular contracture can have no effect on 
bone metabolism because they are borne 
awav by the blood stream or destroyed in 
manufacture of muscle energy 

\ Henderson and his co workers have re 
ported the efftet that a longitudinal pull of a 
tonic muscle induces on the transverse pres 
sure between the muscle fibers and bv meas 
unng the force required to inject saline be 
tween the muscle fibers have estimated this 
pressure, both m relaxed and in one case in 
actively contracting muscle Thev are of the 
opinton that the tonus influencing the circu 
lation of the blood is not mcrelv the tonus of 
the blood vessels artenes capillaries or veins 


The statement that tonus produces sufficient 
pressure in the musculature of the body to be 
a prime factor in maintaining circulation is 
original with them but a closely related idea 
namely that vigorously contracting muscle's 
produce an internal pressure is as old as Uil 
ham Harvey and Borelli ’ 

They report one experiment performed to 
determine whether the maximal intramuscular 
pressure would be sufficient to stop circulation 
through the muscle V young man of good 
muscular development was the subject th 
arterial pressures wire 120 So millimeters of 
mercurv Standing at case the internal pres 
sure of the gastrocnemius moderately relaxed 
was 143 millimeters of water Standing on one 
toe with the whole weight of the both sup 
ported bv the leg muscles the intramuscular 
pressure ro«e to *12 millimeters of water ?12 
millimeters of water is 24 meters of mcrcun, 
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Fig 3 Six months previous to January 3, 1933, this girl received an injury which 
caused a fracture of the left scaphoid Diagnosed as a sprain it was untreated A pos- 
terior aluminum splint was worn for a period of approximately 6 months with the 
eventual result show n Fractures of the scaphoid, new and old, will unite if the w nst is 
fixed but if full movements of the fingers and thumb are permitted 


about of the diastolic pressure This pres- 
sure would be insufficient to stop circulation 
completely 

The general effect of muscular contraction 
is to retard arterial flow in the muscles and 
hasten venous return, with relaxation the 
opposite condition ensues, in other words, 
alternating relaxation and contraction bring 
about comparative alternating ischemia and 
hyperemia 

Diminished blood supply tends to produce 
an acidosis of tissues, hyperemia a compara- 
tive alkalosis Normal tissue reaction may be 
considered the same as that of blood, namely, 
hydrogen-ion concentration 7 3, which, of 
course, is slightly alkaline 

In a comprehensive series of experiments, 
Rous (22), using vital stains injected into rats, 
lias shown that skin grafts are acid until their 
new blood supply is formed He cites Araki as 
recognizing that acidity develops in tissues 
when their blood supply is interfered with 
When a string was tied around the legs of a 
shaven rat stained with phenol red, the color 
of the leg turned from red to orange in a few 
minutes, only to become red again a few min- 
utes after the*cord was cut 


In another group of experiments (23) rab- 
bits were injected with phenol red and anes- 
thetized Even under the best conditions, and 
in the absence of anesthesia, the mere weight 
of the body of the experimental animal proved 
sufficient to give rise to acidosis of the surface 
tissues pressed upon— as shown by the change 
of color from red to orange — and when the 
limbs were stretched out under tension the 
circulation on the surface of the abdomen was 
frequently interfered with and acidosis de- 
veloped there as well 

The chemical formula of the mineral portion 
of bone is supposed to be a double salt of cal- 
cium carbonate and tri-calcium phosphate 
with a formula of (Ca C 0 3 ) 2 Caa fPOi)a The 
blood plasma and tissue fluids (4) hold about 
the same amount of calcium in both crystalloid 
and colloidal solution, part of the calcium be- 
ing ionized and part un-iomzed The condi- 
tion of the acid-base equilibrium (5) unques- 
tionably is a factor in determining the degree 
of ionization of serum calcium The concen- 
tration of calcium ions varies directly as the 
hydrogen-ion concentration. Increase of car- 
bon dioxide tension appears to enable blood to 
maintain a higher concentration of calcium 
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Fig i 1 ostrnor aluminum splint uswl in the treatment 
of fractures of the scaphoid and other conditions about the 
nnst joint in which faulty calcification is present The 
splint allows alternating contraction and relaxation of the 
muscles of the hand and forearm This bnngs about an 
alternating ischemia and hyperemia which is so necessary 
in the production of calcium dcposiiion and callus forma 
lion It is important that the thumb be allowed free mo\e 
ment and that the patient use his band for all ordinary 
activities Shortly after the application of this splint 
swelling heat and pain— all evidences of traumatic hy 
peremia— subside and healing takes place in a normal 
manner 

clenched and a fist is made When the hand 
is opened the blood can be obser\ed re 
entering the pale areas The greatest effect 
of these f actors on alternation of blood flow 
would be on the vascular and compressible 
periosteum If alternation is important in 
normal calcification this might be an explana 
tion of the importance of the periosteum in 
bone formation The chemical products of 
muscular contracture can have no effect on 
bone metabolism because the} are borne 
ana) b} the blood stream or destro>ed in 
manufacture of muscle energ} 

\ Henderson and his co workers have re 
ported the effect that a longitudinal pull of a 
tonic muscle induces on the transverse pres 
sure between the muscle fibers and b) meas 
uring the force required to inject saline be 
tween the muscle fibers have estimated this 
pressure both m relaxed, and in one case in 
actively contracting muscle Thev are of the 
opinion that the tonus influencing the circu 
lation of the blood is not merelv the tonus of 
the blood vessels, arteries capillaries or veins 


but in addition, the tonus of the tissue 
through which these vessels pass The pres 
sure being maintained, the blood flowing from 
the arteries into the tissue capillaries don, rot 
lose its pressure I he pressure rctamid b\ 
the blood in the capillaries is the force that 
drives it back into the veins toward the heart 
—when on the contrar} in illness or after 
surgical operations tonus is greatly lessened 
the arteriolar pressure mav be practically an 
in the capillaries and the blood will remain n 
the tissues Loss of tonus takes place whin a 
cast is applied The muscles soften and lo-e 
their normal resilienc} A comparative h\ 
peremia ensues The blood flow is not re 
Mated b} the contraction of the mu dcs and 
the venous blood is delayed in its return 
Henderson states that it is a well known fact 
that during physical exercise an} contraction 
of a muscle squeezes blood into the veins and 
toward the right heart The} chose a mu ck 
in a state of low tonus for their estimation of 
intramuscular pressure in man— that of the 
biceps humeri m relaxation— and noted that if 
the slightest tension w as placed on the muscle 
the intramuscular tension was increased 
marhcdl} 

A hypodermic needle of Jso 20 gauge was 
inserted into the bod} of the muscle and the 
force required to inject a small amount of 
normal saline was measured on a manometer 
The statement that tonus produces sufficient 
pressure m the musculature of the bod} tone 
a prime factor in maintaining circulation b 
original with them but a closely related idea 
namel} that vigorously contracting muscle’s 
produce an interna! pressure is as old as ttd 
ham Harvey and Borelfi ' 

They report one experiment performed to 
determine vv hether the maximal intramuscular 
pressure would be sufficient to stop circulation 
through the muscle A voung man of goo< 
muscular development was the subject In 
arterial pressures were 120 80 millimeters ot 
mercury Standing at case the internal pres 
sure of the gastrocnemius moderately relaxed 
was 143 millimeters of w atcr Standing on one 
toe with the whole weight of the bod} sup 
ported bv the leg muscles the intramuscular 
pressure rose to yir millimeters of water 31 
millimeters of water is 24 meters of mercury 
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Fig 6 Fracture of an ankylosed hip treated by the ap- 
plication of a spica cast extending from the axilla to the 
toes of the affected side Three months later marked 
atrophy of both the distal portion of the femur and the 
head of the bone had taken place Certainly the head in 



this case had sufficient blood supply, yet non-union and 
atrophy occurred in both fragments The atrophy in\ oh ed 
only slightly the normal femur because, although the pa- 
tient uas bedridden, muscular activity' and tension were 
not abolished by fixation 


increase in the calcium, P0 4 or C0 3 ions Then 
by the law concerning difficulty soluble salts 
the calcium carbonate and the calcium phos- 
phate will be precipitated together 

Phosphatase The discovery of phosphatase 
by Robison is significant in that it is appar- 
ently a very great step forward in our under- 
standing of bone formation and calcification 
and certain types of abnormal skeletal changes 
Phosphatase is an enzyme which has the prop- 
erty of hydrolyzing phosphoric esters present 
in the blood stream and tissue fluids He pre- 
sents the following speculation A molecule of 
phosphoric ester is seized upon by the enzyme 
molecule and combined with it, the alcoholic 
group is split off, leaving the phosphate group 
unattached This then combines with the 
wandering calcium and carbonate group to 
form the bone salt This enzyme is most active 
in an increasingly alkaline medium, beginning 
with hydrogen-ion concentration of 7 and 
reaching an optimum at hydrogen-ion concen- 
tration of 8 4 Robison quotes Hofmeister as 
suggesting that variations in amounts of car- 
bon dioxide in the lymph might account for 
the precipitation of calcium salts, a higher 
concentration of carbon dioxide enables lymph 
to take up more calcium salts 



Fig 7 Austin Moore’s method of internal fixation in 
mtracapsular fractures of the hip If fixation can be made 
without the application of a cast this would allow muscu- 
lar actn ity of the affected extremity The fixation should 
be as near absolute as possible and made with so little 
foreign material that no reactive hyperemia would ensue 
Theoretically under these circumstances, healing should 
take place in this fracture as readily' as in any other 
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than is ordinarily possible How land has show n 
that a difference of 002 in hydrogen ion con 
centration of the bodv fluid is sufficient to de 
tcrmine the site of the precipitation of calcium 
and he \1suaI1zes calcification in this wa> 
scrum contains calcium and inorganic phos 
phorus in solution m much higher concentra 
tion than water would hold them, on account 
of the high carbon dioxide tension There is 



Fi? s An old fracture of the neck of the femur mth 
non union and absorption From an x ray standpoint the 
head is ali\e There has been little or no absorption of 
thit portion of the neck, attached to the hcaJ V spicule 
on its infernr portion has remained unchangt J The head 
of ihe femur has less blood supply than the trochintenc 
regun and the distal pjrtirn of the neck The distal por 
tion of the neck is almost completely absorbs J This is 
due to a traumatic hypurmu Increase if H xxi sup(>l) 
does not bring about union 


some evidence to show that part of the calcium 
is protein bound, the calcium ispoorlv ionized 
and this would be equivalent to reducing the 
total calcium concentration Intercellular fluid 
contains roughly the same amount of calcium 
and phosphorus as the serum but the protein 
is much less The carbon dioxide tension is 
relatively high on account of cellular activity, 
but, supposing the carbon dioxide tension is 
low because the tissue is inactive or dead con 
ditions are then favorable for precipitation 
Cartilage and bone are both inactive tissues 
and it is m them that one would expect the 
carbon dioxide tension to be low, and it is in 
them that precipitation takes place 

Phemister m a recent article suggests the 
possibility of an enzy me carbonase and calls 
attention to Hastings formula for conditions 
favorable for bone repair This consists of 

1 Optimum physical conditions for the 
surface precipitation of calcium salts or sur 
faces which are provided by newly formed 
fibrils and cement, and 

2 Optimum chemical conditions which are 
provided by the existence of calcium 10ns 
phosphate 10ns and carbonate tons in tis uc 
fluid In order to hav c the precipitation of the 
double salt (ta CO,) 2 La* (POth it is neces 
sary that its solubility proeluct constant be 
exceeded This might be accomplished by an 
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Fig 9 Syphilitic bone change February n, 1925 The 
increased sclerosis, the result of obliterating arteritis, is the 
common finding in this disease 1 he decrease of blood 
supply causes an abnormal deposition of the bone salt 

In any fracture in which immobilization is 
not complete two factors are at work (1) a 
traumatic hyperemia is set up which brings 
about bone absorption, and (2) muscular ac- 
tivity producing alternation of circulation and 
a consequent tendency toward callus forma- 
tion Thus union often takes place m spite of 
movement of the fracture fragments Union 
does not take place in cervical fractures of the 
hip or in fractures of the carpal scaphoid when 
immobilization is incomplete, because of the 
small amount of organic material present, 
which, when irritated, develops a traumatic 
hyperemia, a dilatation of small vessels such 
as we see in granulation tissue— the deleterious 
effect outbalancing the effect of activity 

EVALUATION 

Disuse is known to produce rarefaction and 
bone atrophy This rarefaction is due to the 
absorption of the mineral elements of bone 
The cellular constituents remain and as activ- 
ity is resumed the complicated bone salt is re- 
placed Activity is due to one thing only— the 
contraction and relaxation of muscles control- 
ling the extremity involved It is not due to 
the chemical by-products of muscular contrac- 
tion, as they are either used up in the muscular 
metabolism or swept away by the veins toward 
the heart 

Rous has shown that ischemia, even slight, 
such as the \\ eight of the body of the experi- 



Fig 10 This patient, a young man now 27 years of age, 
w hen an infant, suffered an attack of anterior poliomyelitis, 
w hich involved one extremity, completely, below the knee 
He walks without support although the affected extremity 
is somewhat shorter than the normal one The bones of 
the paralyzed leg are atrophic and decalcified The obvious 
cause is the lack of muscular activity Involvement of 
nutritional nerves has been given as the reason for this 
bony abnormality, but so far as can be determined no such 
nerve has ever been isolated The lack of muscular pres- 
sure, alternate contraction and relaxation is suggested as 
the cause of both the atrophy and shortening 

mental animal, will produce a localized acidosis 
in the pressure area; as an example he cites the 
acidosis occurring in the abdominal wall by the 
slight tension produced by stretching the limbs 
of the animal He also notes the speed at 
which these changes are discernible in the 
stained animals, only a few minutes being re- 
quired for the eye to differentiate them 
The impression given, although the author 
refrains from drawing positive conclusions, is 
that the change toward the acid reaction and 
toward thealkahnesideisaccomplished quickly 
and by very little change in the blood supply 
By the contraction and relaxation of muscles 
it would seem that these changes could be 
brought about in bone It does not seem pos- 



r* 8 An impacted fracture of the neck of the femur— the abduction type (Uoehler) 
Inis tracture healed because the fixation is complete The blood vessels across the line 
of fracture are certainly destrojed at the tune of fracture but healing takes place with 
out any external fixation because a traumatic hyperemia is not produced by the movement 
of the fragments upon themselves 


Wtggers states that the theories as to the 
process of calcium deposits maj be grouped as 
humeral and cellular According to the former, 
lime is precipitated as a result of phy sicochem 
teal changes, according to the latter the ostco 
blasts are in some way concerned The osteo 
blasts (hypertrophic cartilage cells) secrete 
phosphatase which hydrolyzes the phosphoric 
esters and increases the phosphoric ions 
(Robison 1926— Kay 1929-1930 ) 

Wiggers believes that several factors are in 
volvcd, both general and local— the substrata 
furnished by the blood, and a local factor Of 
the general influences the content of the blood 
calcium and phosphate and the hydrogen ton 
concentration of the plasma are important 
The local ones are a high hydrogen ion con 
ccntration diminishing the solubility of calci 
urn in the presence of phosphate and calcium 
10ns and the specific effects of phosphatase 
Circulation Normal circulation to bone is a 
varying circulation an alternating ischemia 
and hydremia \\ hen a fracture occurs for a 
while repair is earned on w ithout the benefit of 
circulatory blood The hematoma surround 
ing the fracture (24) becomes acid then alki 
line The acidity of the hematoma leads to the 
absorption of salts from the bone The process 
is at first purclv a physicochemical action 


then cells grow into the hematoma and red 
posit the calcium phosphate in an orderly man 
ner If the extremity in which the fracture t> 
located is encased in plaster, allowing little 
muscular function or activity, the part, on 
account of the lack of muscular tension, really 
has an increase of blood supply without any 
alternating ischemia 

Every fracture causes a reactive hyperemia 
which clinically produces swelling and heat in 
the region injured This reaction is brought 
about by the extracellular presence of a sub 
stance called histamine or the ‘H”substance 
of Lewis This liberated material causes im 
mediate dilatation of the smaller vessels Th‘ 
reaction is on a more or less physiological 
basis Dale has show n that another substance 
acetylcholine is a powerful dilator the action 
of which is pronounced and long He savs 
‘We first have the liberation of histamine 
from the immediately affected cells directly 
causing vasodilatation of the minute vessels 
with which it comes in contact and acting as a 
persistent stimulus to the sensory ending of 
the terminal axon branching W e must further 
imagine that the nerv e impulses thus engen 
dered passing through the bifurcation to thi 
ending of the arteriole there liberate as the 
effective dilator acetylcholine 
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Theoretically it would seem that the use of 
alternating suction and pressure (19), by in- 
creasing and diminishing the blood supply, 
might aid in the production of union 

Rollier has allowed muscular activity in the 
course of sunlight treatment, believing that it 
aids in the recalcifying effects of the sun 
Application of this theory to treatment of 
fractures of the neck of the femur deserves 
special consideration The clinical trend is to 
treat this fracture by internal fixation, by the 
Smith-Petersen nail, by wires or bone trans- 
plantation In such a fracture of the aged, the 
blood supply is less than that found at an 
earlier period in the patient’s life If absolute 
fixation could be obtained with material which 
did not cause an inflammatory reaction and 
absorption of bone, and at the same time use of 
the extremity and active muscular contraction 
and relaxation be maintained, the ideal re- 
quirements would be achieved Complete and 
absolute fixation is necessary in fractures of 
the neck of the femur— not primarily because 
the blood supply is so poor that the fracture 
will not unite, but because the organic ele- 
ments are few and the slightest movement 
destroys the organization of the callus The 
ischemia present will actually help the precipi- 
tation of the bone salt Also fracture of the 
neck of the femur occurs in the aged where 
muscles are atrophic and inactive— so much 
more the reason for evolving a treatment by 
which their activity would not be restricted 
Fracture of the carpal scaphoid belongs in 
some respects to the same category Fixation is 
poor by any method The slightest movement 
of the hand causes disturbance of ahnement 
with a resultant reactive hyperemia, produc- 
ing, if continued, cystic degeneration and non- 
union However, if fixation in a dorsal splint 
is maintained and use of the hand continued, 
healing will occur in almost every case, even 
after a long period since the original injury has 
elapsed. 

SUMMARY 

i A theory that alternating ischemia and 
hyperemia maintain normal calcification of 
bone and aid in the healing of fractures is 
presented 


1 ," 4 S S' • ; o 

2 This alternation is produced ByTliP -con— tty 
traction and relaxation of muscles 

3. Certain facts and theories have been 
cited to support this thesis 

4 Correlation of these facts and theories 
has been attempted 

5 Clinical application of this theory has 
been suggested 
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Ij£ I J of the thiRh Muscle ts surroun fed by 

comparative!} inelastic fascia \\ lien muscle contracts 
the pressure waves create a force at a right an/jle to the 
I mg -uis of the muscle while the contraction that ensues 
creates traction in a parallel direction These forces cause 
a mechanical pressure against the periosteum and the ves- 
els supplying the bone 

sible (hat reossification of bone is produced in 
an) other way weight bearing and stress and 
strain can be ruled out because even the slight 
activity of a person confined in bed will pre 
tent the atrophv of the bone or bones of a 
hntb not encased in plaster 

The hvdrogen ion concentration of blood is 
known to \ar> little during health on account 
of buffer substances which hold the reaction 
close to 7 33 an> great a iriation being tncom 
patiblc with life It is concet\able however 
that tissues and tissue fluid reactions van to a 
greater extent during ordinary metabolic ac 
tivitx Alternating ischemia and hyperemia 
therefore tan produce a comparative aftema 
tion in the hvdrogcn ion content of tissue 
fluids It is assumed that during a rest period 
when muscles arc relaxed partieularlv imnu 
diatcl) following exercise when arterial flow is 
marked!) increased a snin„ toward the alkali 
v.jde is taking place Phosphatase acts best in 
hydrolysis of the phosphoric ester in an alka 


line medium U this period inorganic phoa 
phates should increase in the tissue fluid 
Muscular contraction taking place produces 
an ischemia a lower hydrogen ion concentra 
tion and as a more acid reaction develops 
more calcium is ionized and the tissue fluid-) 
arc able to hold in solution a higher supersat 
uration of calcium As muscular rckmtioa 
takes place and the swing is again toward a 
higher hvdrogcn ion concentration the law 
governing difficulty soluble sails cau cs a 
precipitation of the complex bone salt com 
posed of calcium carbonate and calcium pho> 
phate 

CLINICAL VPPtle VTXONs 
The theorv here presented is applicable in a 
practical clinical way If hyperemia produces 
resorption of bone, the use of heat in recent 
fracture- is a wrong practice Heat produces 
hyperemia Skin temperature is generally ac 
cep ted as an indicator of blood flow to a part 
Heat should be used only when it is the pur 
pose to absorb calcium as for example in cal 
cihcation of the subdeltoid bursa or other 
heterogeneous calcifications The useof hcatin 
acute bone atrophy is a vicious practice be 
caused increases the pain and absorption bon 
Massage has been praised from time imme 
monal for increasing the circulation and cer 
tainly after massage the skin is warm and the 
part to which this treatment has been applied 
gives cur) indication of an increased blood 
flow It would seem that massage is not in 
dicated before complete union has tahm place 
and all bone atrophy has <h appeared The 
active use of a limb bv alternating the blood 
supplv will help hell the fracture and rccalcit) 
the bone In fractures about the ankle » 
accurate reduction is obtained and complete 
fixation is possible walking should be per 
muted since it allows contraction of the mu 
cles of the leg and foot though the ankle joint 
docs not mov c V non padded walking cast as 
described bv Bochfcr allows walking without 
displacement of the fracture 

Contrast baths have been used for years to 
hasten healing of fractures and to mobilize stiff 
joints and decrease pain in injured cxtreimtiis 
— this usuallv with the idea that it increases 
circulation It is possible this proa dure causes 
an alternation of the blood supply to the part 
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surrounding tissue, as emphasized by Fry and 
Zymbal, has no significance in explaining the 
histological picture other than emphasizing 
the reason for the clear spaces surrounding the 
epithelial cells, which have frequently been 
mistaken for the lacume of cartilage cells 
The hypothesis that the mixed tumor of the 
salivary gland arises from cmbryonically mis- 
placed tissue uas developed by Cuneo and 
Veau, who fell that the complex embryonic 
development of the face gave ample justifica- 
tion for this type of origin 


Many of the tumors can quite reasonably 
be derived from branchial clefts If this origin 
of the tumors is assumed, their extraordinary 
variability of histological appearance is well 
accounted for This view was ably expounded 
by McFarland 

In this group of tumors at present under 
discussion, nc feel the evidence to be definitely 
in favor of embryologic misplacement of cells 
as the mode of origin In this particular group 
ue have not seen the formation of hyaline 
cartilage, although in 1 case fibrocartilage was 
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S ALIVARY gland tumors are not of rare 
occurrence During the io year period 
between January i 1027, and January 
1, IQ17, 81 patients with tumors of this 
tjpe have been operated upon at The Lahey 
Clinic McFarland had collected 301 similar 
cases up to 1936 and other large Senes have 
been reported ( 1 3,9 u) In th» published 
articles on tumors of this type however con 
sitlcrablc confusion still exists concerning the 
histogenesis pathology , treatment and prog 
nosis of this disease In an attempt to obtain 
further knowledge of this type of tumor, we 
have reviewed and are reporting this group of 
81 cases 

The cases have been grouped for analysis 
according to the pathological condition pres 
ent \\c have obtained follow up data on all 
but 6 of the patients In this paper w c w ish to 
discuss the histolog> and histogenesis of tu 
mors of the salivary gland as has been brought 
out by this study and to discuss from a clinical 
point of view the treatment which we believe 
should be employed in patients with tumors of 
this type, and the results which may be 
expected 

As will be noted from the individual case 
rtports at the end of this discussion 7* of 
those tumors are classified as benign and 9 as 
malignant The majority of the benign tu 
mors arc the so called mixed tumors of 
which there were 51 in this senes (Figs 1 toj) 

I cw tumors present more \ ariable and com 
plicated histology than those of salivary gland 
origin, ami there is still much discussion as to 
their histo„cnesis The present inclination is 
to consider them as adenomas with varying 
types of stroma the characteristic appearance 
being brought about chiefly by the discharge of 
secretion of a mucoid nature from theepithelial 
ce!K into the interstices of the stroma 

\ttenlion has been called to the similantv 
of the mucoid chances in the stroma of the 
so called mixed tumors to the mucoid changes 


| rom the t>c{ 
Ijl rotory I 


The L»be> ( 
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in the stroma of basal cell carcinomas On care 
ful study, however, a distinct difference is 
found in the character of this change In the 
case of the so called mixed tumor the stroma 
is often distinctly myxomatous whereas in the 
case of the basal cell carcinoma it is usually 
a mucoid degeneration of pre-existing collagen 
The frequent tendency of epithelial cells to 
take on a spindle form has also been used to 
explain the apparent mtscnchymal structure 
of certain of the elements of the so called mixed 
tumors There arc however, certain objee 
tions to the consideration of the mixed tumors 
as adenomas with peculiar stromal changes 
Adenomas readily recognized as such are cx 
tremely rare in the saliv ary gland Moreover 
this particular type of change in the stroma ts 
almost unknown in adenomas dev eloping else 
where It seems peculiar that in this group of 
glands alone a peculiar stromal change should 
develop in the adenomas which arise from 
them In the v ery fen instances of the true 
adenomas which have been reported there is 
no suggestion of the structure seen in the 
mixed tumor 

The concept of a true mixed tumor develop 
mg from embry onic tissue is far more appealing 
Distinctly in favor of this is the not infrequent 
occurrence o[ mixed tumors in diverse locali 
ties, such as the hard palate the tonsillar 
fossa the soft palate the cheek, or the gum 
Why adenomas of the salivary gland should 
develop in these localities and then undergo a 
peculiar change of their stroma in addition is 
a little difficult to understand Mori over m 
those instances in which mucinous material is 
secreted by epithelial cells and discharged into 
the stroma best seen in the mucinous or col 
loid carcinoma the picture does not resemble 
that of the mixed tumor of the parotid gland 
Instead of a diffuse change in the stroma 
masses of mucinous malcnal spread apart the 
stromal bands and collagenous material which 
maintains otherwise its normal characteristics 

The demonstration in parotid tumors of 
mucinous secretion and its discharge into the 
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surrounding tissue, as emphasized by Fry and 
Zymbal, has no significance in explaining the 
histological picture other than emphasizing 
the reason for the clear spaces surrounding the 
epithelial cells, which have frequently been 
mistaken for the lacuna; of cartilage cells 
The hypothesis that the mixed tumor of the 
salivary gland arises from embryonically mis- 
placed tissue was developed by Cuneo and 
Veau, who felt that the complex embryonic 
development of the face gave ample justifica- 
tion for this type of origin 


Many of the tumors can quite reasonably 
be derived from branchial clefts If this origin 
of the tumors is assumed, their extraordinary 
variability of histological appearance is well 
accounted for This view was ably expounded 
by McFarland 

In this group of tumors at present under 
discussion, we feel the evidence to be definitely 
in favor of embryologic misplacement of cells 
as the mode of origin In this particular group 
we have not seen the formation of hyaline 
cartilage, although in 1 case fibrocartilage was 
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present Thp epithelial elements \irj ton 
sidcrablx in type, in 2 instances (Cas.es 73 aod 
74) being sufticientlj true to the normal archi 
tecture of the gland as to be designated as 
actual adenomas In other instances there art. 
mere!} groups of cells of epithelial origin with 
little or nothing suggesting salixarj strue 
tures Stratified squamous epithelium ma> bt 
present and epidermoid carunoma max de 
xelop Case 73 desenes special mention as 
there is some question as to whether the lesion 
is neoplastic or not This has been studied in 
detail b> Harris with whose interpretation of 
the marked proliferation of abnormal duct 
cells as a tumor we are in accord 
Studs of this group leads us to agree with 
McFarland that the appearance of these mmd 
tumors is extraordinanl} variable and that 
an> attempt to subdntdi them on detailed 
histological or Qtological criteria is futile 
The clinical course in histologicallj discr 
gent tumors is essentially similar I rom thp 
clinical course or from examination of the 
patient thephjstcian cannot predict whether 
a largeh gland forming epithelial tumor with 
well formed, definite!} collage nous stroma will 
be found or a rm xomatous mass of ti sut with 
on!} scattered epithelial ctlW will In present 
In our experience the tumors in which tht 



ti’’ 7 Norrml parotid duct filbnmg the mjcctiin of 
lipiodol 


epithelial element defimtel} predominates ma> 
gne nse on!} to carunoma whereas one rich 
m mj xomatous mesench}mal tissue has gixen 
rise to fibrosarcoma (Case 7 2) 

In the 51 mixed tumors, practical!} excr> 
step from predominantly epithelial to predom 
inant!> fibroblastic tumors is represented 
Mixed tumors of salnar} gland origin are 
found predominant!} m the parotid glands 
and in our series 78 4 per cent were found in 
this location In the remainder of our cases 
f2i 6 per cent) the tumors were found in tht 
submaxillar} gland The} may be found as 
mentioned previous!}, in the sublingual gland 
and in other locations Scyent} two and six 
tenths per cent of the mixed tumors occurred 
in women and 27 4 per cent in males In other 
groups that haxc been reported the ratio has 
been near!} equal Mixed tumors ma> occur 
at nearl) any age Seycral instances reported 
in the literature occurred in children and in 
our senes 7 mixed tumors were found in pa 
tients 30 } ears of age and >ounger Three of 
our patients were more than 60 > cars of age 
and the axerage age incidence was 44 >ears 
Tumors of this type are usuall} sloxx groxing 
and become progrr ssnely larger One of our 
patunts had been aware of the swelling in her 
neck for y ears Hoxxevcr th average dura 
tion of grt>x%th in this series xxas 107 years 
There seems to bt very httlt prediction of 
these tumors for either side of the ntek in 
43 1 per tint of our taxis the tumor yxason the 
right >idt and m 36 9 ptr ant on the hit 
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Tig 8 Diffuse chronic inflammation of parotid glmd — 
note dilatation of ductules 


Mixed tumors are prone to recur It has 
been shown that recurrence may take place 
many years after operation McFarland re- 
ported x case in which the tumor recurred 47 
years after removal In 8 cases of our series 
the tumor had been previously removed else- 
where, in one of which operation had been 
performed 30 years before the patient came to 
the clinic Recurrence has taken place in only 
2 cases of our series to date In Case 24 of our 
series the tumor recurred locally with invasion 
of the mandible 3 years after excision This 
patient was treated with large amounts of 
roentgen-rays and is alive and well at the 
present time, without evidence of recurrence, 
5 years after operation These tumors occa- 
sionally become malignant, however, as oc- 
curred in Case 15 of our series 

In 2 patients in our senes the tumor was 
less than 2 centimeters in diameter and had 
been present for an average of 2 7 years 
Forty-nine per cent of the tumors varied in 
size from 2 to 6 centimeters in diameter and 
had been present for an average of g 3 years 
Forty-seven per cent of the tumors were more 
than 6 centimeters in diameter and had been 
present for an average of 13. 1 years In 
McFarland’s scries the incidence of recurrence 
was greater when the tumor excised was small 
As w’c have already' mentioned, so few small 
tumors were present in our series that data on 
this point are of no value, but the fact that all 



Fig 9 Outline of parotid duct surrounding benign 
tumor 




I ig 10 Epidermoid carcinoma arising in mixed tumors 
of parotid +140 
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present The epithelial elements varj con 
Siderably in type, in 2 instances (Cases 73 and 
74) being sufficient/} true to the normal arefu 
tecture of the gland as to be designated as 
actual adenomas In other instances there are 
merely groups 01 cells of epithelial origin with 
iift/e or nothing suggesting safnarj struc 
tures Stratified squamous epithelium maj be 
present, and epidermoid carcinoma maj dc 
\elop Case 73 deserves special mention as 
there is some question as to w hether the lesion 
is neoplastic or not This has been studied m 
detail bj Harris with whose interpretation ot 
the marked proliferation of abnormal duct 
cells as a tumor we are in accord 
Studj of this group leads us to agree with 
McFarland that the appearance of these mixed 
tumors is cxtraordmanlj variable and that 
a nj attempt to subdivide them on detailed 
histological or cv tological criteria is futile 
The clinical course in histologicflllj diver 
gent tumors is essentially similar From the 
clinical course or from examination of the 
patient, the physician cannot predict whether 
a laxgelj gland forming epithelial tumor with 
well formed, definitelj collagenous stroma will 
be found or a mj xomatous mass of tissue with 
onlj scattered epithelial cells will be present 
In our experience the tumors in which the 



F'a 7 \ormaI pjrotd duct following Ihe mjoclion of 
lipiodol 

epithelial element definite^ predominates maj 
gue rise onlj to carcinoma whereas one rich 
in m> xomatous mesenchjmal tissue has given 
rise to fibrosarcoma (Case 72 J 

In the 51 mixed tumors practically eurj 
step from predominantly epithelial to predom 
mantlv fibroblastic tumors is represented 
Mixed tumors of safnarj gland origin are 
found predominantly in the parotid glands 
and in our senes 78 4 per cent were found in 
this location In the remainder of our casts 
f?i 6 per cent) the tumors were found in the 
submaxillary gland Thej ma> be found as 
mentioned prey ious!v in the sublingual gland 
and in other locations Scuntj two and six 
tenths per cent of the mixed tumors occurred 
in women and 274 per cent in males In other 
groups that have been reported the ratio has 
been nearly equal Mixed tumors maj occur 
at nearly anj age Seyeral instances reported 
in the literature occurred in children and in 
our senes 7 mixed tumors vyere found in pa 
tients 30 j cars of age and j oungtr Three of 
our patients wire more than 6 0 jtars of age 
and the average age incidence was 44 'ears 
Tumors of this tvpe are usuaflj slow growing 
and become pro 0 ressi' vlj larger One of our 
patients hail been aware of the *w effing in her 
neck for j4j ears However the aurage dura 
tion of growth in this scries wis 107 jears 
There seems to be ycry little prediction of 
these tumors for either side of the nick m 
41 1 percent of our ca tstht tumor was on the 
right side and in 36 g ptr ant on the lift 
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Four cases of papillary adenocystoma were 
encountered, 1 of which, were it not for similar 
cells and similar papillary projections in the 
parotid ductules, might well have been con- 
sidered as the type of papillary adenocystoma 
arising from aberrant lateral thyroid tissue. 
In none of the cases, however, have follicles 
been discovered nor has colloid been present 
In a few instances small papillary projections 
of similar appearing cells in the ducts have 
been encountered in otherwise normal salivary 
glands, and we believe that it is chiefly from 
the duct epithehum that these tumors develop 
We regard these tumors as being potentially 
malignant, though of a very low grade 

All of the papillary adenocystomas in our 
series were found in the parotid gland Three 
of the patients were women In 3 cases the 
tumor was on the left side of the neck Two 
of the tumors varied in size from 2 to 6 centi- 
meters in diameter and the 2 remaining were 
more than 6 centimeters in diameter. All 4 of 
these tumors occurred in patients 50 years of 
age or more and varied in duration from 27 
months to 25 years. There were no recur- 
rences in this group of cases although one man, 
aged 71 years, died of an unknown cause 2 
years following operation 

In 1 case a tumor closely resembling an 
adamantinoma was encountered In fact, in 
our experience, the most troublesome his- 
tological differential diagnosis has been be- 
tween adamantinomas and aberrant salivary 
gland tumors One case of the rare adeno- 
cystoma lymphomatosum was encountered, 
Case 56, which has been previously reported 
by Harris (7). 

Seven cases of cysts of the salivary gland 
are included in this series All of these cysts 
were found in the parotid gland. Five patients 
were men and 2 were women In 6 the tumor 
was on the left side of the neck and in 1 on the 
right. The duration of the cyst ranged from 2 
months to 32 years The patients were from 
41 to 72 years of age; the average age incidence 
was 56 8 years All of the cysts at the time of 
removal were more than 2 centimeters in di- 
ameter and 3 were more than 6 centimeters in 
diameter Salivary gland cysts are of interest 
chiefly from a diagnostic standpoint In sev- 
eral cases the cyst was mistaken for a mixed 


tumor previous to operation This study has 
demonstrated to us also that the incidence of 
recurrence of these cysts is high if, as was done 
in several of our cases, excision and drainage 
only are performed In 2 of the 6 cases in our 
series, the tumor which was not completely 
removed, recurred 

One lesion of the parotid gland which was 
encountered seven times in this series (Cases 
75 to 81) has been of particular interest to us 
and deserves special emphasis It is a benign, 
chronic inflammatory process of the parotid 
gland On microscopic examination, diffuse 
lymphocytic infiltration of the interstitial tis- 
sue of the gland is found, with a virtual disap- 
pearance of the acinar elements Frequently 
the ducts may be barely recognizable, pre- 
senting various degrees of metaplasia of their 
epithelium, in some instances persisting only 
as cords of keratinized epithehum This con- 
dition is somewhat similar to that encountered 
in Mikulicz’ disease, but is not accompanied, 
as in that, by involvement of the lacrymal 
gland, nor is it accompanied by leucemic 
changes elsewhere, as in the group of cases 
reported by Thaysen While these lesions are 
not properly considered as tumors, neverthe- 
less their importance in differential diagnosis 
is so great and they are apparently so little 
recognized that some emphasis of them seems 
warranted 

Of the 7 cases of chronic inflammation m 
our series, all were found in the parotid gland 
All of the patients were women Four occurred 
on the right side of the neck, 1 on the left, and 
in 2 cases the lesion was bilateral The dura- 
tion of this lesion varied from 1 week to 8 
years Four of the patients had had the lesion 
for less than 1 year, and the average duration 
in the 7 cases was 22 3 months. The ages of 
the patients varied from 40 to 72 years, the 
average age incidence being 55 9 years At 
the time of operation all of the tumors were 
more than 2 centimeters in diameter, 3 varied 
in size from 2 to 6 centimeters, and 4 were more 
than 6 centimeters in diameter. Recurrence 
did not take place in any case of the series. 
Temporary facial paralysis developed in 1 case 
following operation, and permanent and com- 
plete facial paralysis developed in 3 cases in 
our series 
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but two of the mixed tumors were more than 
2 centimeters in diameter at the time of exci 
sion maj account for the fact that to date re 
currcnce has taken place in onlj 2 patients 
The incidence of recurrence in our senes of 51 
cases of mixed tumors to date is 4 3 per cent 
but we full) realise that this percentage will 
probably be increased as more time has elapsed 
The incidence of recurrence m McTarland s 
collection of 297 mixed tumors of the salnarj 
gland is 23 -*3 per cent If w e include m our 
figures those cases in which recurrence took 
place before the patient came to the clinic the 
incidence is 17 6 per cent 
Two important complications maj follow 
operations for the remov al of such tumors A 
persistent sah\ ar\ fistula is a \ er> distressing 
complication but fortunatelv it occurs rarel\ 
onl) once in our series Paral) sis of the facial 
nerve is a much more common complication 
(Tig 6), and if it is of a marked degree it ma\ 
bt distressing to the patient In this senes 
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permanent and complete facial piraljsis de 
\eloped in 5 patients after operation In addi 
tion a minor and partial degree of facial 
paraljsi s occurred after operation m 5 other 
patients It usuallj resulted from injur> to 
the low er branches of the facial nerv e, the sub 
maxillarv branch and caused a droop to one 
side of the lower lip which completelj dis 
appeared after a few weeks As will be dis 
cussed later in this paper, wc have never 
hesitated to sacrifice the facial nerve if we 
believed, at the time of operation that the 
tumor was malignant in character In 4 of the 
3 patients with a permanent facial paraljMs 
the tumor was recurrent In these cases of 
recurrent tumor the technical difficulties of 
operation are greater because of the scar tissue 
encountered Radical excision of the tumor 
is indicated becau-c tht turror is recurrent 
and the incidence of injur) to the facial nerve 
is therefore greater than in the uncomplicated 
cases 
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Mixed tumors 



No recurrence in i yr 


No recurrence in i yr 


No recurrence m x yr 


No recurrence in i yr 


No recurrence in i yr 


Papillary adenocystoma 



2 yrs Facial paral> sis, 
temporary 


Died, 2 yrs, unknown cause 


No recurrence in 6 yrs 


No recurrence in 3 } rs 


No recurrence in 3 yrs 


56 I 61 I M 


Adenocystoma lympliomatosum 


No recurrence in 1 jr 



No recurrence in 2 j rs 


No recurrence in 3 > rs 


Recurrence in 2 yrs 


64 68 r 


Papillary' adenocarcinoma 


a yrs IV 


Died in 5 jrs (carcinoma of 
cervix) 




Epidermoid carcinoma, I 


Facial paralysis, 
permanent 


No recurrence in 2 yrs 
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tioned, the facial nerve was sacrificed in 3 
cases This chronic inflammatory process al- 
most invariably occurs in the parotid gland 
Occasionally, a history of an intermittent 
swelling of the gland may be obtained Fre- 
quently the process is bilateral and as previ- 
ously mentioned, this occurred in 2 of our 7 
cases At operation a diffuse process involving 
the entire gland is found, with no demarcation 
of normal tissue of the parotid gland as in the 
case of the mixed tumor If regional nodes are 
present, they may suggest the inflammatory 
nature of this process However, in our series, 
palpable nodes were not found in any of the 
cases 

As we have previously stated, the differen- 
tiation of this chronic, benign inflammatory 
process from malignancy has been difficult 
We believe, however, that with a greater 
appreciation of its frequency, when at opera- 
tion diffuse processes are encountered involv- 
ing the entire parotid gland, biopsy may be of 
aid At times the differentiation microscopi- 
cally between these inflammatory lesions and 
malignancy of these glands will be difficult 
without an extensive experience in the micro- 
scopic diagnosis of these tumors 
There were 9 malignant tumors in this 
group and all were found in the parotid gland. 
The criteria for malignancy in the case of sali- 
vary gland tumors are difficult to establish 
because of the divergent histological picture 
The mixed tumor often lacks differentiation 
of various of its cells, and there may be poor 
encapsulation It would be futile to classify 
as malignant all those tumors that show evi- 
dence of capsule invasion We have consid- 
ered only those tumors malignant in which 
there were combined cellular anaplasia or 
metaplasia, invasive properties, and evidence 
of rapid growth which would warrant making 
a diagnosis of malignancy in whatever tissue 
these changes might make their appearance. 
Invasive growth alone, although ordinarily a 
helpful diagnostic point in the case of malig- 
nant tumors, is valueless m the group of sali- 
vary gland tumors. 

We have never seen a mixed tumor of the 
parotid gland metastasize as such Rather, 
the same situation occurs as that encountered 
in the case of teratomas of the testis or ovary, 


in which some one element undergoes malig- 
nant change and metastasizes as a specific cell 
type, so that it would be impossible to hypoth- 
ecate from the metastasis alone the teratoid 
nature of the tumor On this basis there were 
9 cases of malignancy; 1 low grade papillary 
adenocarcinoma, 4 epidermoid carcinomas, 

2 of grade II, and 1 each of grades I and III; 

3 undifferentiated carcinomas, and 1 fibrosar- 
coma developing from a mixed tumor 

Case 1 5 is of considerable interest The first 
specimen of this tumor showed a characteristic 
mixed tumor with myxomatous stroma but no 
evidence of malignancy. A year and a half 
after removal, recurrence took place which 
appeared as a relatively undifferentiated tu- 
mor of somewhat uncertain cell type. The 
diagnosis was originally in question, but it was 
probably a carcinoma in spite of the fusiform 
character of many of the cells. In spite of in- 
tensive roentgen-ray treatment, death re- 
sulted a year and a half later. 

In contrast to this is Case 72 Only fairly 
well developed fibroblasts with numerous 
mitotic figures were found in the tumor at the 
first operation Since this tumor had been 
present for 3 years it is probable that it orig- 
inated in a mixed tumor of the parotid gland, 
although there was no definite evidence of the 
existence of a mixed tumor at the time of 
operation Three years later the metastatic 
lesion in the liver showed it to be a definite 
fibrosarcoma, essentially similar in histological 
appearance to the first specimen obtained from 
the parotid gland 

Eight of the 9 patients with malignant tu- 
mors were women. The average age, 59 8 
years, is considerably greater than the average 
age of the patients who had mixed tumors 
(44 years), although apparently they may 
occur at nearly any age In our group the 
patients varied from 36 to 78 years. The aver- 
age duration of these tumors was also much 
less than the duration in the mixed tumor 
group, _ being 3 6 years as compared to 10.7 
years in the latter. In 4 of the malignant 
cases, swelling had been present for less than 
1 year but 1 patient had been aware of a tumor 
for 20 years The majority of the malignant 
tumors are of short duration and rapidly 
growing but they may be slow growing tu- 
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Inflammatory lesions of the parotid gland 
are frequently associated with calculi in the 
ducts or obstruction of Stensen s duct from 
other causes This group of cases however is 
noteworthy in that no cakub were demonstra 
ble m the ducts of the gland the ducts were 
patent to probing and in certain instances to 


the injection of hpiodol ( 5 ) {figs 7 ^ an( * ^ 
As will be seen from the clinical data tins 
rapidly developing process m patients of ad 
vancod years has been difficult to differentiate 
before operation from the malignant tumor* 
Radical operations were done m the majority 
of the S cases and as has been prev lously men 
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SUMMARY 

i Eighty-one tumors of salivary gland ori- 
gin are reported 

2. From this series of cases the incidence is 
definitely in favor of the embryologic mis- 
placement of cells as the mode of origin of 
most salivary gland neoplasms 

3 The extremely variable histological ap- 
pearance of the mixed tumors is discussed and 
clinical data of the 51 mixed tumors are pre- 
sented 

4 The incidence of recurrence of the mixed 
tumors following operation at the clinic is 4 3 
per cent 

5 Papillary adenocystoma, cysts, the rare 
adenocystoma lymphomatosum, and the un- 
common adenomas are discussed 

6 Our criteria for diagnosis of malignant 
tumors of the salivary gland are presented and 
the cases of 9 patients, 3 of whom are alive and 
well at the present time, are reported 
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mors All of the malignant tumors in our 
series were 7 5 bv 55 centimeters or larger at 
the time of operation 

The only patient in our series with papillary 
adenocarcinoma was apparently cured but 
died at the end of 5 years with a carcinoma of 
the cervix One patient with epidermoid car 
cmoma, grade I, and 1 with an epidermoid 
carcinoma, grade II, are alive and well 2 and 
4 years respectively, after operation One 
patient who had had an epidermoid caruno 
ma, grade III, removed was alive and well at 
the end of 2 y ears All of the patients who had 
an undifferentiated carcinoma and the patient 
with fibrosarcoma were dead within 3 years 
after operation Radical excision was done m 
this group of cases as shown by the fact that 
the facial nerve was sacrificed in 6 of the 9 
patients Supplementary roentgen or radium 
therapy, after operation was employ cd in 4 of 
the cases Two of the 9 malignant tumors had 
been excised previously and had recurred be 
fore the patient came to the clinic 

It has been the policy in this clinic to advise 
excision of tumors of the salivary gland, par 
ticularly tumors that are increasing m size 
McFarland (9) has emphasized the high inci 
dence of recurrence in the mixed tumor group 
following operation on small tumors Our 
experience with the small salivary gland tu 
mors has been so limited that we cannot com 
ment on this attitude Complete excision of 
tumors without leaving particles of tumor tis 
sue behind has frequently, in our experience 
been more difficult technically in the small 
than in the large tumors, and this may be the 
explanation for the reported high incidence of 
recurrence in the smaller salivary gland tu 
mors Too much emphasis cannot be placed 
on the importance 0/ carclul complete excision 
of these tumors without rupture of the capsule 
w hen present, and spilling of the tumor con 
tents Fortunatelv the majonty of these tu 
mors he above the main branches of the facial 
nerve but, as we hav c previously stated when 
malignancy is suspected and it is impos 
sible to remove the tumor entirely without 
sacrificing the nerve this should be <kme ( om 
plete and permanent paralysis 0/ the facial 
nerve has in the past been a very disturbing 
deformity and the various plastic procedures 


that have been developed for its correction 
have not been particularly successful Re 
cently, anastomosis of the spinal accessory 
nen e and the hypoglossal nerve to the penph 
eral end of the facial nerv e and resection of 
the superior cervical sympathetic ganglion 
hav e offered promising results If at the time 
of operation a diffuse process involving the 
entire gland is found, if there is a history of 
intermittent swelling of the tumor, or if it is 
bilateral, before the facial nerve is sacrificed 
the presence of an inflammatory process 
should be suspected and biopsy should be per 
formed, with careful microscopic study b) a 
pathologist w ho has had considerable expen 
ence m the diagnosis of salivary gland tumors 

The effect of roentgen ravs and radium in 
our group of patients has not been encouraging 
with the exception of the one case m which 
mandibular invasion had occurred We fully 
realize, however that in the past the dosage 
given probably was inadequate, and we hope 
in the future that with increasing experience 
with roentgen ray and radium therapy, the 
results may be improved The continuation 
of large doses of deep roentgen rays supple- 
mentary to radical excision m patients with 
malignant tumors should be continued until 
it is definitely proved that such treatment is 
of no value 

In the benign tumors of salivary gland on 
gin with careful complete excision, we believe 
that the incidence of recurrence will not be 
high However the fact that these tumors 
may recur many v ears after operation must be 
realized We do not agree with the premise 
that the outlook for patients with malignant 
tumors of the parotid gland is hopeless \\ ith 
improved diagnostic criteria, with radical ex 
asion, and iv/th improxed roentgen ray thcr 
apy better end results may be anticipated 
It must be remembered that it may be neces 
sary to sacrifice the facial nerve in many of 
these patients if a cure is to be obtained It 
has always been the policy in this clinic to 
explain carefully to patients with parotid tu 
mors of any type previous to operation that 
facial paralysis may result after operation if 
the tumor is so extensive that it is impossible 
for it to be removed without causing injury 
to the nerve 
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SUMMARY 

i Eighty-one tumors of salivary gland ori- 
gin are reported 

2. From this senes of cases the incidence is 
definitely in favor of the embryologic mis- 
placement of cells as the mode of origin of 
most salivary gland neoplasms 

3 The extremely variable histological ap- 
pearance of the mixed tumors is discussed and 
clinical data of the 51 mixed tumors are pre- 
sented 

4 The incidence of recurrence of the mixed 
tumors following operation at the clinic is 4 3 
per cent 

5 Papillary adenocystoma, cysts, the rare 
adenocystoma lymphomatosum, and the un- 
common adenomas are discussed 

6 Our criteria for diagnosis of malignant 
tumors of the salivary gland are presented and 
the cases of 9 patients, 3 of whom are alive and 
well at the present time, are reported 
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THE ACUTE SATETl OF ETHER, DIVINE L ETHER, AND 
CHLOROFORM IN THE PRODUCTION OF THE 
•'OBSTETRIC DEGREE’ OF ANALGESIA 
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I T is a most remarkable circumstance that, 
after 90 years of constant progress m 
chemistry and pharmacology , ether still 
remains our safest and most general!} 
useful anesthetic None of its newer rivals is 
capable of entirely replacing it E\ en in those 
clinics in which the preference is given to some 
other anesthetic ether is usually held in re 
serve for those more or less frequent instances 
in which the favored agent fails to provide 
satisfactory anesthesia 
There is no doubt, however, that the action 
of ether leaves much to be desired Particu 
larly objectionable are the discomfort it causes 
the patient and its injurious effects upon the 
metabolism kidney function, and respiratoiy 
epithelium Most of the substitutes for ether 
which are now in use one their vogue to their 
alleged superior! t> on one or more of these 
points 

For the reasons just given, ive must nel 
come the introduction of a new anesthetic 


might be of great value in obstetrics The 
drug has already attained a certain vogue 
for this purpose (2, 3) 

In the experiments we are reporting, we 
have been concerned with the determirat on 
in dogs, 0/ the acute safety of wnethene anal 
gesia under the conditions obtaining in ob 
stetrics, dentistry and minor surgery, and Us 
comparison with that of the older agents, 
chloroform and ether We have included, in 
addition to the com enhona) determination of 
the so called margin of safety as expressed bj 
the percentile relationship of the lethal to the 
effective dose, a statistical study of resusata 
lion from an overdose of these various agents 

TECHNIQUE OF TIIE DETERlIINATtOY OF THE 
SAFETY OF AN ANESTHETIC 
The acute safety of an anesth-ttc may be 
studied upon both human and laboratory ma 
ten a) 

l Clinical determination The clinical deter 


agent, but such an agent ought to be sub nunation of the acute safety consists chiefly in 
jeeted to a most searching experimental and a statistical study of the anesthetic mortality 
clinical study before it is finally accepted as in a series of administration* This is by no 
superior to our present anesthetics The high means as simple a procedure as one might 
degree of efficiency of the agents now in use expect In fact an analysis of the various 
make such an evaluation a complex and diffi published statistics shows a marked lack of 
cult problem ft is a task which cannot be agreement m the percentage mortality attnb 
done hurriedly uted to even our oldest anesthetics, although 

We were led to undertake the following our experience with these now covers manv 
studies by the report of knoefel, Guedel and millions of administrations The. reader, there 
Leake 1931 that dmnjl ether or ' vraethaie '* fore who sets out to make a comparison ol 
(CHt CHOCK CK»1 showed great promise of the clinical mortality from the u^e of a new 
qualifying as a useful general anesthetic We anesthetic with that from one of the older 
were especial! v interested in the claim that anesthetics is up against an extremely dim 
anesthesia was induced rapidly and pleasantly cult if not impossible task This very unsatis 
and was not followed by nausea It is obvious factory state of affairs may be expected to 
that an anesthetic having these properties continue until detailed reports of aU anes 
thetic fatalities are compulyiry and a stand 
rr«a (U DfpMimmt of Fiyywi*y wd Fb^roucoioer ar dtzed definition of the term ‘anesthetic 
1 SSiSS-r toll.’ » a-fopwi b> all wrirom tk» Md 
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Our own guess (and it is only a guess) is 
that the mortality of ether anesthesia is some- 
where between 1 2,000 and 1 13, 000. This is 
considerably higher than is indicated by most 
statistics, such as those quoted by Sollman, 
which range from 1-5,100 to 1 23,200 and av- 
erage 1 -16,000, but is, on the other hand, con- 
siderably lower than certain of the recent 
compilations such as those of Bartlett and 
Simmons, 1932, who encountered an acute 
ether mortality of 1 738 in the course of 10,325 
gynecologic abdominal operations upon good 
risk patients and of RoUison, 1930, who re- 
ported a mortality of 1 1,010 in 6,062 general 
anesthesias of various types It is quite evi- 
dent, therefore, that the published statistics 
of anesthetic mortality do not provide a sound 
basis for the comparative clinical evaluation 
of a new drug 

If, as a basis for discussion, we take 1 .3,000 
as the expected mortality in ether anesthesia, 
it is at once apparent that we have in ether an 
agent which, m spite of its admitted defects, 
is none the less a remarkably safe anesthetic 
Certainly, we are not justified in lightly aban- 
doning it in favor of some new substance 
which has had as yet only the most superfi- 
cial investigation 

A great deal of unnecessary confusion would 
be avoided if investigators sufficiently realized 
that statistical studies of anesthetic mortality 
require data from a very large series of ad- 
ministrations The dangerous fallacy of at- 
tempting to determine an “average” from an 
inadequate series is well known to all bio- 
assayists We believe that this same principle 
applies with equal force to the closely related 
field of mortality statistics in anesthesia That 
this obvious fact is not widely appreciated is 
sufficiently illustrated by the numerous pre- 
maturely enthusiastic reports which have ac- 
companied the introduction of so many of the 
new anesthetics 

2 Laboratory determination The laboratory 
worker enjoys a great advantage over the clin- 
ical observer in that he can deliberately induce 
death in his experimental animal under a 
standardized set of conditions He is thus 
enabled to observe at will, under controlled 
conditions, the effects of measured toxic doses 
of an anesthetic Data of this type are im- 


possible to obtain under clinical conditions 
It should, however, never be forgotten that 
information obtained from laboratory ani- 
mals is valid only for that particular species 
and that, although such information may 
serve as a useful clinical guide, it cannot take 
the place of prolonged and accurate clinical 
observation. 

As the following brief exposition will show, 
the members of the inhalation group of an- 
esthetics have in common certain pharmaco- 
logical peculiarities which make the investiga- 
tion of their margin of safety more difficult 
than a similar study upon non-volatile anes- 
thetics Fortunately for the investigator 
working with this latter group of drugs, the 
methods of administration usually employed, 
particularl} 7 the intravenous, preclude any 
serious irregularities in the rate of absorption. 
Therefore, ordinarily it may be assumed that 
the amount of the drug entering the animal’s 
blood stream is identical with the amount ad- 
ministered Furthermore, the rate of detoxifi- 
cation and excretion of these drugs is usually 
so slow, compared with the rate of absorption, 
that it also may be assumed that the amount 
of the drug retained within the animal, i.e., 
the amount responsible for the narcosis is, for 
all practical purposes, identical with the 
amount administered. This definite relation- 
ship existing between the amount of a non- 
volatile anesthetic -which is administered and 
the degree of the narcosis which subsequently 
develops greatly simplifies the task of the 
investigator. 

With the members of the group of volatile 
anesthetics, however, the experimental condi- 
tions are quite different. These drugs are nec- 
essarily administered in the gaseous state and 
the amount entering the blood stream is, 
therefore, not easily ascertained The excre- 
tion of these substances, in contrast to that of 
the members of the non-volatile group, is so 
rapid that, unless specialprecautions are taken, 
the amount retained in the animal, i e., the 
amount actually responsible for the narcosis, 
bears only an indirect relationship to the 
amount administered 

The peculiar experimental conditions noted 
have compelled most of the previous investi- 
gators to direct their studies to the relation- 
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ship which they have supposed to exist be 
tween the concentration of the anesthetic in 
the inspired air, blood, and tissues, and the 
depth of narcosis But, in the belief of Hag 
gard, no such relationship exists until after 
full equilibrium has been established because, 
“Only at full equilibrium for atij tension of 
ether inhaled can the phj siological state (nar 
costs) be correctly correlated with the inspired 
or expired ether concentration or with that of 
the blood drawn from any source” (6) As 
reference to the following authorities will 
show there are substantial reasons for doubt 
ing that these equilibria are ever reached 
during the rrlitneh short period of clinical 
anesthesia (7, 10) These cquthbratory rela 
tionshtps, consequently , are complex and par 
tale of the nature of a curve the shape of 
which is determined m part by the involved 
time factor It follows from these considera 
tions that the margin of safety of a given in 
halation anesthetic mat vary significant^ 
with the duration of the anesthesia (7) Since 
most of the margins of safety found in the 
literature have been calculated from data ob 
tamed during very pro'onged administrations 
they cannot be considered as necessarily meas 
uring the safety of an anesthetic when used 
for very brief periods. It is obvious that ex 
penments designed to make this determma 
tion with particular reference to obstetrics 
dentistry, and minor surgery, should involve 
anesthesias which are comparably brief But 
as far as we hav e been able to ascertain none 
of the published studies has been so planned 
and their significance for these specialized 
fields is therefore questionable 

DESCRITTIOV OP tV3*ERIUEVT\L PROCEDURE 

Our primary ob/ect has been to determine 
the relative acute safety of ether, chloroform 
and dtvmyl ether when used to produce the 
degree of analgesia required in obstetrics d"n 
tisti> , and minor surgerv Since the determi 
nation of the margin of safety of an anesthetic 
)a, in essence, a biological assay it should be 
conducted as far as possible in accordance 
with the established principles governing this 
procedure We have therefore tried to plan 
our experiments to conform w ith the more un 
portant of these principles tmang such are 


1 Number and character of the tndr, duals 
making up the series To the bio assays an 
adequate senes is one which is numerically 
large enough to furatsh a median dose which 
would not be significantly changed by the ad 
dition to the senes of data from any number 
of other individuals The exact number of 
animals thus required for an adequate senes is 
an individual matter for each drug and can be 
determined only after a study of the curve of 
response of a large population to that t)ru 0 
Since a sene* of this magnitude for each of the 
three anesthetics was from consideration* of 
time and expense, beyond our resources, we 
are presenting, for each drug data denied 
from only 35 dogs Experience, however, has 
shown that a series of this size is adequate for 
the bio assay of most drugs A larger scrips 
would have necessitated the use of smaller 
animals such as mice or rats In our opinion 
the greater phj siological resemblance existing 
between dogs and men together with the 
greater ease of individualizing experiments 
upon dogs more than compensates for the loss 
m the number of individuals which the use of 
these animals has necessarily entailed Mon 
grel dogs in good health kept on a diet of 
Punna Chow were used Of th^se approxi 
mately two thirds were males 

3 The experimental technique employed 
should be so standardized as to make possible 0 
direct comparison betuccn the data from any one 
experiment , animal or drug uilh that from anv 
other experiment animal or drug vt the senes 
The importance of employ ing a ngidly stand 
ardized technique in all the experiments of a 
senes of this character cannot be overempha 
sued This is a fundamental principle of bio 
logical assay and indeed, it is not too much to 
affirm that in its absence no assay has been 
accomplished and that therefore, the toxicity 
of the drug m question has not been deter 
mined Haphazard experimentation is respon 
sibie for much of the confusion which exists to 
pharmacologv today and perhaps in no field 
1* thi* more evident than tn that of the tnhaja 
tion anesthetics Most of the experiments 
found in the literature upon the margin of 
safety of the various inhalation anesthetics 
are of this haphazard nature and consequently 
they do not provide a very sound ground for the 
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determination of their comparative merits, 
nor do they serve as a satisfactory basis for 
the evaluation of a proposed new anesthetic 
In an attempt to meet this obvious objec- 
tion to much of the older work we have con- 
ducted all of our experiments according to the 
following routine 

Figure 1 is a diagrammatic sketch of the 
apparatus employed It is essentially a closed 
soda-lime absorption system within which the 
anesthetic is volatilized in an atmosphere of 
oxygen. The use in this way of the Waters 
technique has enabled us to keep the dead 
space of the apparatus to within 5 to 6 liters 
and to imitate this popular clinical method 
closely in our experiments The metal mask 
contains a rubber diaphragm through which, 
by means of a syringe and needle, the meas- 
ured dose of the anesthetic is injected on to a 
wire screen for volatilization The mask is 
fitted tightly to the dog’s muzzle by means of 
a rubber face piece Every effort is made to 
prevent gas leakage at this point and the en- 
tire system is tested frequently for leaks Since 
the screen is warmed by the animal’s exhala- 
tions, volatilization of the anesthetic is ex- 
tremely rapid and the drug develops its 
maximum effects within an average period of 2 
minutes The interior of the mask is examined 
frequently at the end of experiments in order 
to determine the completeness of volatiliza- 
tion At no time did we find more than 6 per 
cent of the administered drug remaining un- 
volatilized In these cases the non- volatilization 
was due to the solution of a portion of the drug 
in the saliva secreted into the mask The pres- 
ence of an excess of oxygen precluded the pos- 
sibility of asphyxia playing any part in the 
analgesia 

Each dog was subjected to two series of ex- 
periments with each of the 3 anesthetics In 
the first series the minimal dose for analgesia 
(M DA) was determined This was taken 
as the smallest dose which produced insensi- 
tivity, during at least two out of three suc- 
cessive experiments, to a strong, faradic, elec- 
trical stimulus applied to the skin of the lower 
abdomen The stimulus was furnished by an 
inductorium kept at a constant setting through- 
out the entire series The degree of anesthesia 
thus secured was somewhat more profound 



than is ordinarily required during the first 
part of the second stage of labor but, of course, 
was very much lighter than ordinary surgical 
anesthesia. The initial dose of the anesthetic 
administered to an animal was usually some- 
what smaller than the average required for 
analgesia Successive doses were then varied 
from the preceding by 10 per cent We mean, 
therefore, by the minimal dose for analgesia, 
the amount of the drug which produced anal- 
gesia in at least 2 of 3 consecutive experiments 
and which, when reduced by xo per cent, pro- 
duced analgesia in not more than 1 of 3 con- 
secutive experiments Consequently, the es- 
tablishment of the minimal dose for analgesia 
for any given animal was not the result of a 
single experiment, but was repeatedly con- 
firmed by the use of doses 10 per cent both 
above and below this figure It follows from 
the above that the further the minimal dose 
for analgesia of a particular animal diverged 
from the median, the more thoroughly was 
this figure established by means of repeated 
experiment 

In the second series of experiments, the 
minimal dose of each drug required to produce 
an apparently permanent respiratory arrest 
(M D R A ) was established For this pur- 
pose the initial dose employed was usually be- 
low the average. It was then increased or de- 
creased by 10 per cent as required, until we 
had determined an amount of the drug which 
produced an apparently permanent respira- 
tory arrest and which when reduced by 10 
per cent failed to cause arrest. After the res- 
pirator}' paralysis had lasted 15 to 20 seconds, 
the mask was removed and the animal was 
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resuscitated by artificial respiration and the 
administration of oxygen In order to save the 
animal as much anesthesia as possible, a single 
respiratory arrest was taken as the end point 
of these experiments In the case, however, 
of a minimal dose for respiratory arrest which 
diverged greatly from the median, the use of 
doses varying by only 10 per cent served re 
peatedl} to confirm the unusual response of 
the animal A period of from 2 to 3 days 
intervened between experiments on individual 
dogs 

The use of the same dog for a succession of 
anesthesias obviously raises the question of 
tolerance For the following reasons we do 
not believe that the development of tolerance 
complicates our results to a significant degree 
(a) In order to avoid weighting of the senes 
by any possible cross tolerance, the animals 
were roughly divided into three groups each 
of which began the series with a different an 
esthetic (b) In a number of animals the ex 
penments were interrupted for periods of one 
month or more Upon resumption of the ex 
penments no constant change was seen in 
their susceptibility (c) Finally it is scarcely 
conceivable that a series of anesthesias, 
amounting m sum to the eqcmalentof only < 5 o 
minutes of ordinary anesthesia could, when 
spread over a period of 3 months, result in an 
important degree of tolerance 

With the technique we have described an 
undetermined part of the administered dose 
remained unabsorbed from the dead space of 
the apparatus Therefore, that part of the 
administered dose which remained unabsorbed 
at the conclusion of the experiment should be 
deducted from our figures in order to arrive 
at the actual amount of the drug acting To 
have obtained this information would have 
required an analysis of the contents of the 
dead space at the conclusion of each of the 
1 103 experiments If wc had attempted this 
laborjousproecdure we would necessarily have 
been compelled to reduce the number of ex 
penments and, whatever advantage the series 
might have gamed w accuracy, would have 
been nullified by a reduction in the number of 
individuals , , , , 

, The personal element m uork of this char 
a( ter is very great For this reason the bto assay 


tst ts accustomed to carry out /its mm “ control 
experiments concurrently uith each assay scries 

Experience has shown that, even when the 
same technique is used, the experimental re 
suits obtained by different workers may vary 
considerably Consequently, whenever a de 
termination of the comparative tomity of 
two drugs is attempted, the chances of error 
are increased unless both of the drugs are 
studied by the same investigator and by the 
same technique 

As a general rule the workers who have 
studied the toxicity of the inhalation anes 
tbetics have not standardized their individual 
experiments and unfortunately, have limited 
themselves to the investigation of only one 
drug This, together with the confusion re 
suiting from the use by one worker of a tech 
mque which differs in essentials from that of 
other workers, gives the available data in this 
field such a heterogeneous character that it is 
difficult to use them as a basis for the compar 
ative evaluation of two or more anesthetics 

In order to facilitate such a comparison we 
have added to our investigation of divinyl 
ether a similar study, by the same technique, 
of the older anesthetics, ether and chloroform 

4 It ts desirable that the experiments be 
planned xehencicr possible, to yield dota t a 
terms of a measured amount of the drug per 
unit aeight oj animal It has been the almost 
universal custom for those investigating the 
margin of safety of the non volatile anes 
thetics to report their findings in terms of a 
measured dose of the drug per unit of body 
weight and for those n»v estigating the inhala 
Hon anesthetics to report in terms of the vol 
umes per cent in the inspired air which have 
been allow cd to act ov er v ary ing periods of 
time etc A direct comparison of the acu" 
safety of the various inhalation anesthetics 
with those of the non volatile group for this 
reason cannot be made on the basis of the 
published data In view of the fact that the 
anesthetist is often called upon to choose be 
tween these two types of anesthetic agents, 
this comparison would seem to be highly d< 
strablc kjmte aside from the above considers 
lioni there seems 10 be little doubt that, "hen 
the quantity of the drug acting is expressed in 
terms of the measured amount per unit 01 
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TABLE I.— COMPARATIVE POTENCIES AND 
MARGINS OF SAFETY 



Potency 

Margin of safety 

Ether 

100 

10 0 

Divinyl ether 

186 

70 

Chloroform 

722 

63 


body weight, it is more readily understood by 
most laboratory workers and clinicians than 
when expressed as volumes per cent, etc 
5 An assay of the acute toxicity of an inhala- 
tion anesthetic should also include a systematic 
study of the ease and certainty of resuscitation 
from an overdose Although studies on this 
aspect of the toxicity of drugs are not a usual 
part of biological assays, it is obvious that the 
information so obtained would be of practical 
value Its importance, in the case of the in- 
halation anesthetics, has already been briefly 
discussed As a general rule, a patient can be 
more readily resuscitated from an accidental 
overdose of one of the inhalation anesthetics 
than from a similar overdose of a non-volatile 
anesthetic This important property of the 
volatile anesthetics makes these drugs much 
safer in practice than a mere consideration of 
their margin of safety would indicate 

DISCUSSION OF RESULTS 

Our experimental results, after giving to 
ether the arbitrary value of 100, are briefly 
summarized in Table I This table shows that 
chloroform has the highest potency but the 
lowest margin of safety and that ether, the 
least potent of the 3 has the highest margin of 
safety. Divinyl ether occupies an intermediate 
position with respect to both these properties 

From Table II it may be seen that our ani- 
mals exhibited a quite considerable variation 
in susceptibility to all three of these drugs 
The margin of safety was calculated from the 

, , MD.RA-MDA , 

formula ^ ^ ^ expressed as per 

MBA, minimal dose for analgesia 

MDRA, minimal dose lor arrest ol respiration 

rent Dosage is given in cubic centimeters 
per kilogram of body weight 

A spread of the magnitude we have encoun- 
tered, between the least and most susceptible 
of the series, may be explained as being (1) 
only apparent and due, therefore, to errors in 
technique, or (2) as reflecting an actual varia- 


TABLE II —SUSCEPTIBILITY TO DRUGS 



Ether 

DivinjI 

Chloroform 

Experiments 

389 

339 

375 

MD A 

minimum 

0 39 

0 10 

0 05s 


maximum 

1 10 

0 46 

0 133 


median 

0 65 

0 35 

0 ogo 

MDRA 

minimum 

1 00 

0 50 

0 no 


maximum 

3 30 

1 05 

0 255 


median 

1 65 

0 70 

0 175 

Margin 

of 

safetj 

minimum 

64% 

19 %- 

31% 

maximum 

340% 

284% 

=19% 


median 

144% 

100% 

90 % 


Total experiments in senes, 1,103 

MBA, minimal dose for analgesia 

MDRA., minimal dose for arrest of respiration 


TABLE III — MINIMAL DOSE 


Analgesia 


Respiratory arrest 


Dog A M , female, weight 6 75 kilo- 
grams Anesthetic, divmyl ether] 


Dog AI. male, weight 81 kilo- 
grams Anesthetic, divinyl ether 


Dosage m c cm per kilogram 
(median dose of series is o 35) 


Dosage m c cm per kilogram 
(median dose of senes is o 70) 


Exp 

No 



Exp 

No 



X 

° 

30 

Analgesia 

1 

O 

72 

Respiratory arrest 

2 

0 

30 

Analgesia 

2 

O 

63 

Respiratory arrest 

3 

j 0 

27 

Analgesia ! 

3 

O 

56 

Respiratory arrest 

4 

1 0 27 ] 

Analgesia 

4 

O 

s °*i 

Respiratory arrest 


0 

24 

Analgesia 

5 

0 45 

Non-arrest 

6 

0 

24 , 

Analgesia 




7 

0 

24 

Analgesia 




8 

0 

215 

Analgesia 

: 



9 

0 

2 X 5 

Analgesia 




10 

0 

19 * 

Analgesia 




11 

0 

19 * 

Analgesia 




12 

0 

17 

Incomplete 




13 

0 

17 

Incomplete 




14 

0 

17 

Incomplete 





♦Lowest doses encountered m the di\ in> 1 ether s 


tion in susceptibility. A certain degree of 
error is inherent in work of this character, but 
as we have mentioned above, it follows as a 
consequence of the technique we have em- 
ployed, i e., the use of repeated doses varying 
by only 10 per cent, that the further the re- 
sponse of an animal diverged from the median, 
the more frequently was the response con- 
firmed Therefore, it is just those abnormal 
responses, which might be taken as pointing to 
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T4BIE IV — COERESPOVDENCE OF DOsVGES 



errors in technique, which have been the most 
carefully established Tfu* will be made clear 
by reference to Table III in which the expen 
ments establishing the Ion est values obtained 
for the minimal dose of divinyl ether for anal 
gc-ia and minimal dose for respiratory arrest 
are presented in detail 

To a very limited extent the accuracy of an 
assay may be inferred from the tendenev to 
ward coincidence of the average dose of the 
v hole senes and the median or amount eflec 
tive m 50 per cent of the animals (12) The 
extent to which these doses correspond in our 
senes is shown in Table IV 

Graphs constructed from the data obtained 
from each of these three drugs all show the S 
shaped curve regarded as characteristic of drug 
toxicity determinations They are not repro 
duced here because of space limitations Fairly 
steep symmetrical curves were obtained with 
both chloroform and divmy l ether The ether 
curves, however, reveal a relatively greater 
degree of skew This may be taken as indicat 
mg that of the three drugs ether is probably 
the least predictable and is therefore the least 
reliable when administered by methods in 
voicing predetermined dosage The greater 
margin of safely of ether, however undoubt 
edly more than compensate* for this disad 
vantage 

Although the individual variation in the 
response observed in our dogs is large, it is 
probably no greater than has i cry often been 
encountered during similar studies m both 
animal* and man Lven when all these pre 
cautions (ancestry age diet weight, and set; 
arc taken animal* still show a wide variation 
in their response to drugs Cfark 1937 Poe 
Suchv, 3nd Witt 1036, uho measured the 
lethal dose of strychnine base for 4 000 rats 
found that in the case of adult male rats the 
mean lethal dose was 2 25 milligram* per kilo 


gram However 1 in 25 of their rats was 
killed by x s milligrams per kilogram and a 
similar number survn ed 3 5 milligrams per 
kilogram McCollum, 1930, found that the 
anesthetic concentration of chloroform vaned 
in 5 dogs from tg to 3$ milligram* per too 
cubic centimeters of blood In the case of 
evip3l McNehs, 1936, found that in 1,000 
cases, one man required 4 grams to produce 
anesthesia and that, with ore woman, 09 
gram appeared to be an overdose Working 
with divinyl ether Goldschmidt and assoa 
ates, 1934 found that the anesthetic concen 
tration in 8 human subjects varied from 113 
to 22 S milligrams per too cubic centimeters 
of blood and that, in 20 dogs, this eoncentra 
tion ranged from 18 to 47 milligrams pa ico 
cubic centimeters of blood These few exam 
pies selected at random from the literature 
illustrate the well established principle that 
an individual variation m the response to all 
drugs is inherent in all biological material 
Therefore although extensive studies may es 
tablish beyond doubt the response of the 
average of a population, that of any of its in 
dividual components must always remain 
unpredictable and instances of extreme sus 
ceptibihty, often erroneously ascribed to 
idiosyncrasy, are mathematically certain to 
occur m ev ery large senes of drug administra 
lions The anesthetics are certainly no excep- 
tion to this rule and the conclusion is mes 
capable that the production of a uniform 
response such as surgical anesthesia u safe 
only in so far as the dose is adjusted to the 
susceptibility of the individual The lnhala 
tion method of anesthesia therefore must be 
regarded as fundamentally safer than th 1 * 
method of predetermined dosage 

It is self evident that an anesthetic death 
may be regarded as also a failure of resuscita 
hon Jf resuscitation from an overdo e of an 
anesthetic vre e always possible, there need 
never be an anesthetic death This is an aspect 
of the toxicity ot anesthetics which appears to 
have b^cn largely neglected by the previous 
workers in this field And yet it is obi 100s 
that the margin of safety alone is an made 
quate guide to the probable clinical mortality 
which will accompany the u*c of a particular 
anesthetic for the reason that the acute mor 
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tality is determined not only by the margin of 
safety, but also by the ease and certainty of 
resuscitation from accidental overdose After 
all, the margin of safety is concerned only with 
the likelihood of an overdose The likelihood 
of death, however, in the event of overdose, 
depends entirely upon the probability of re- 
suscitation The ease and the certainty of 
resuscitation from overdosage are a phase of 
anesthetic toxicity which depends upon phar- 
macologic considerations entirely separate from 
those responsible for the margin of safety and 
is possessed by the individual anesthetics to a 
varying degree In practice it is probably of 
even greater importance as the determining 
factor of anesthetic death This is brought out 
in Table V which summarizes the data ob- 
tained during the resuscitations from 136 in- 
stances of overdosage with the three anes- 
thetics It will be seen that the probability of 
resuscitation from an overdose of chloroform 
is very much less than that from both ether 
and divinyl ether 

The point we have emphasized above, 
namely, that the margin of safety alone is a 
quite inadequate guide to the probable clinical 
mortality, is made clear when the position of 
divinyl ether with respect to the likelihood of 
an overdose (Table I) is contrasted with re- 
spect to the probability of resuscitation follow- 
ing an overdose (Table V) Although in our 
hands the margin of safety of chloroform is 
only 10 per cent below that of divinyl ether, it 
should, because of its marked inferiority with 
respect to resuscitability, prove to be much 
the more dangerous drug 

Our resuscitations from both ether and 
divinyl ether overdosage have been uniformly 
successful There are two points, however, 
concerning the behavior of our animals after 
an overdose of these drugs, which deserve 
some comment It was noticeable that the ani- 
mals poisoned with divinyl ether tended to 
recover more rapidly under artificial respira- 
tion than those poisoned with ether This may 
be attributed to the relatively rapid elimina- 
tion of divinyl ether. Rapid elimination of a 
poison is a most important factor in successful 
resuscitation and, in this respect, divinyl ether 
appears to be definitely superior to ether On 
the other hand, the circulatory condition of 


TABLE V —STUDY OF RESUSCITATION 
FROM RESPIRATORY ARREST 



No of respira- 
tory arrests 

No of failures ; 
to resuscitate j 

% of failure to 
resuscitate 

Ether 

42 

0 1 

00 

Divin} I ether 

45 

0 

00 

Chloroform 

49 

6 1 

12 2 


the animals at the time of respiratory arrest, 
as judged by the degree of cyanosis, strength 
of heart beat, etc , appeared to be considerably 
better following an overdose of ether than of 
divinyl ether. With respect, therefore, to its 
circulatory toxicity— a factor of equal impor- 
tance in resuscitation — divinyl ether appears 
to be definitely inferior to ether 

If we regard resuscitation from poisoning by 
an inhalation anesthetic as essentially a race 
between the elimination of the toxic agent and 
the development of its fatal effects upon the 
circulation, it is evident that each of these 
drugs possesses an important advantage over 
the other We are inclined to believe, however, 
that ether, due to its greater margin of safety, 
will prove to be the safer of the two drugs 
During the course of our experiments it be- 
came quite evident that chloroform, with re- 
gard to both the rapidity of its elimination 
and the condition of the circulation at the 
time of respiratory arrest, was inferior to both 
ether and divinyl ether The disastrous effect 
of a combination of slow elimination and high 
toxicity to the circulatory system is reflected 
in the high percentage of failures to resusci- 
tate from chloroform overdosage which is 
shown in Table V. 

There is another aspect of the behavior of 
our dogs during chloroform poisoning which 
is of interest Although, during the course of 
our experiments, we administered 121 toxic 
doses of chloroform by a very brusque method 
—a method which violated all the established 
principles of safe chloroform administration — 
we encountered but one instance of primary 
chloroform collapse In all of our other experi- 
ments the animals proceeded to the condition 
of bulbar depression or paralysis through the 
regular sequence of the stages of anesthesia 
This is in remarkable contrast to the frequent 
cardiac collapse encountered when chloroform 
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TABLE IV — CORRESPONDENCE OF DOSAGES 



errors in technique, which have been the most 
carefully established This will be made dear 
by reference to Table III, in which the erperi 
ments establishing the lowest values obtained 
for the minimal dose of dmnyl ether for anal 
gesia and minimal dose for respiratory arrest 
are presented in detail 

To a very limited evtent the accuracy oi an 
assay may be inferred from the tendency to 
ward coincidence of the average dose of the 
whole senes and the median or amount eBcc 
tive in 50 per cent of the animals (12) The 
extent to which these doses correspond in our 
series is shown in Table IV 

Graphs constructed from the data obtained 
from each of these three drugs all show the S 
shaped curve regarded as characteristic ot drug 
toxicity determinations They are not repro 
duced here because of space limitations Fairly 
steep symmetrical curves were obtained mth 
both chloroform and divmyl ether The ether 
curves however, reveal a relatively greater 
degree of slew This may be taken as indicat 
ing that of the three drugs ether is probably 
the least predictable and is, therefore, the least 
reliable when administered by methods id 
solving predetermined dosage The greater 
margin of safetv of ether, however undoubt 
cdly more than compensates for this disad 
vantage 

Although the individual variation in the 
response obsened in our dogs is large it is 
probably no greater than has verv often been 
encountered during similar studies in both 
animals and man “Fven when all these pre 
cautions (ancesto age, diet, weight and sex) 
are taken animals still show a wide variation 
in their response to drugs Clark 1937 Poe 
Suchy, and WiM 1936 who measured the 
lethal dose of strychnine base for 4 000 rats 
found that, in the case of adult male rats the 
mean lethal dose was 3 *s milligram* per kilo- 


gram However 1 tn 25 of their rats was 
killed by 1 j milligrams per kilogram and a 
similar number sun ived 3 5 milligrams per 
kilogram McCollum, 1930 found that the 
anesthetic concentration ot chhrotorm \ aned 
in 5 dogs from 19 to 38 milligrams per 100 
cubic centimeters of blood In the case of 
ewpal, McNeiis, 193/5, found that in x 000 
cases, one man required 4 grams to produce 
anesthesia and that, with one woman, 09 
gram appeared to be an overdose Working 
with divmyl ether, Goldschmidt and associ 
ates, 1934, found that the anesthetic concen 
tration m S human subjects taried from 113 
to 22 8 milligrams per 100 cubic centimeters 
of blood and that, in -•o dogs, this concentre 
tion ranged from 1 8 to 47 milligram per 100 
cubic centimeters of blood These few exam 
pies selected at random from the literature 
illustrate the well established principle that 
an individual variation in the response to all 
drugs is inherent in all biological material 
Therefore, although extensite studies may ts 
tablish beyond doubt the response of the 
average of a population, that of any of its in 
dividual components must always remain 
unpredictable and instances of extreme su» 
ceptibihty, often erroneously ascribed to 
idiosyncrasy, are mathematically certain to 
occur in every large series of drug admiiustra 
tions The anesthetics are certainly no weep 
tion to this rule and the conclusion is wes 
capable that the production of a uniform 
response such as surgical anesthesia is safe 
only in so far as the dose is adjusted to the 
susceptibility of the individual The inhala 
tion method of anesthesia therefore must be 
regarded a* fundamentally safer than the 
method of predetermined dosage 

It is self evident that an anesthetic death 
may bt regarded as also a failure of resu-cita 
tion If resuscitation from an overdose of an 
anesthetic were always possible there neeu 
nev ec be an anesthetic death This is an aspect 
of the toxiaty of anesthetics which appears to 
have been largely neglected by the previous 
workers in this held And yet it is obvious 
that the margin of safety alone ts an mane 
quate guide to the probable clinical mortality 
which will accompany the use of a particular 
anesthetic for the reason that the acute mor 
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is very rapjdly and carelessly administered to 
dogs by the conventional drop method We 
attribute the relative absence of chloroform 
collapse m our senes to the use of pure ot> gen 
instead of air as a volatilizing medium hvt 
dentfy the excess of oxygen served to protect 
the heart from the usual toxic effects of chloro 
form 

A few general comments may be made on 
the response of our animals to these anes 
thetics W e are unable to confirm the obser 
vatsons of Leake Knoefel and Guedel, 1933, 
that less salivation artid mucus flow occurs 
during the administration of divmyl ether 
than of ether In our experience di vinyl ether 
produced more salivation and mucus flow than 
ether The same authors found that di vinyl 
ether was followed by less postanesthetic nau 
sea and vomiting Our dogs showed postan 
esthetic nausea and vomiting so infrequently 
after all three of these anesthetics that we 
cannot confirm or deny this statement \\ e are 
also unable to agree with their claim that 
anesthetization with divmyl ether is much 
smoother than with ether On the contrary 
the dogs given divmy 1 ether showed the most 
tendency to muscular excitement and not in 
frequently even mild dome convulsions oc 
curred during both the induction and recovery’ 
stages The recovery stage, however seemed 
to be somewhat shorter alter the use of dm 
nyl ether 

We were impressed by the superior smooth 
ness of the analgesia produced by chloroform 
and it is easy to understand why the use of 
this drug has persisted tn obstetrics in spite 
of the growing appreciation of its greater tox 
icity The smoothness of ether analgesia ap 
peared to be intermediate 

The nutritional effects of a senes of anes 
tbesias averaging 32 {or each dog are of some 
significance lo general these repeated anes 
thesias seemed to be well tolerated so far as 
could be judged by the animat s appetite ap- 
pearance, and body weight During the senes 
the dogs receiving ether averaged a 31 per 
cent gam tn weight those receiving divmyl 
ether gamed 2 3 per cent and those receiv mg 
chloroform lost t 3 I* r « nt Comparatively 
few respiratory infections were cncounlemi 
Whenever such infections occurred the 


animals were temporarily or permanent^ 
discarded 

SUintARV AND CONCLUSIONS 

t We bav e attempted to determine in dogs 
the margin of safety between the states of an 
algesia and respiratory arrest produced by 
ether divmyl ether, and chloroform Our aim 
has been to make our method conform as far 
as possible, to the established principles gov 
emmg biological assay s In our hands chloro 
form had the highest potency but the lowest 
margin of safety Ether, the least potent of 
the three, had the highest margin of safety 
Divmyl ether with respect to both these char 
actenstics occupied an intermediate position 
Concerning the smoothness of the analgesia, 
we found that chloroform was the most sabs 
factory and divmyl ether the least 

2 A considerable variation was found m 
the response of our individual dogs to all of 
these drugs Variation in the response to 
drugs is apparently inherent in all biological 
material and, for this reason, we believe that 
the inhalation method of anesthesia, because 
it permits greater individualization of dosage, 
is fundamentally safer than the method of pre 
determined dosage 

3 Although i2t toxic doses of chloroform 
were administered by a very brusque method 
only one instance of primary chloroform col 
lapse was encountered We attribute this 
relative absence of primary circulatory col 
lapse to the protective action ol a high per 
centage of oxygen upon the heart 

4 A svsteniatic study of the case and 
certainty of resuscitation from respiratory ar 
rest was carried out Resuscitations from 45 
overdoses of divmyl ether and from 42 over 
doses of ether were uniformly successful but 
following 49 overdoses of chloroform there 
were 6, or n 2 per cent failures to resuscitate 
The high mortality of chloroform overdos3ge 
is attributed to the disastrous combination of 
a slow elimination and a high toxicity to the 
circulatory system which complicated the re 
susatations 
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In 3 instances, the symptoms developed 
gradually, as already mentioned, within a 
number of months following a fall from a 
considerable height Although these patients 
had not experienced any symptoms in the 
neck, an injury of the cervical spine was sug- 
gested clinically by the findings here described 
Roentgenograms showed in i case traumatic 
destruction of two cervical intervertebral discs, 
in the second, fracture of one cervical articular 
process with forward displacement of the frag- 
ment, and in the third, fracture luxation of 
the third cervical vertebra with narrowing of 
the adjacent intervertebral spaces 

In 3 other instances, we were able to watch 
the gradual development of swelling and atro- 
phy These 3 patients underwent roentgen 
examination of the cervical spine because of 
recurrent pain and stiffness in the neck In 
the first, the ridges of the right index finger 
became flattened 9 weeks after the onset of 
pain in the neck, swelling of the index and 
middle fingers occurred 2 weeks after this 
atrophy of the skin had become noticeable , the 
interosseous muscles became atrophic several 
months after the swelling had subsided The 
second patient felt violent tingling in the right 
middle finger 7 months after pain in the neck 
had developed, swelling and atrophy of the 
skin developed simultaneously, but atrophy 
of the interosseous muscles was less definite 
than in the other patients of this series The 
third patient had been treated for severe pain 
m the neck 1 1 months before the left hand had 
become weak and swollen The swelling in- 
volved the whole hand, together with very 
marked atrophy of the skin of the fingers, this 
somewhat resembled scleroderma, but after 
the swelling subsided, the skin appeared very 
thin and loosely attached, there was no rigid- 
ity and no thickening of the areas involved 
In all the patients, roentgen examination 
revealed pronounced narrowing of one or two 
intervertebral foramina of upper cervical spine 
This was confined to the diseased side, the 
corresponding foramina on other side w r ere 
either normal in w idth or definitely wider than 
those on affected side A simple device (Fig 
i ) permits the foramina to be radiographed in 
identical projection on either side, variations 
due to different projection are thus excluded 



Fig 1 Technique for roentgenographing the cervical 
intervertebral foramina in identical projection on both 
sides The cervical intervertebral foramina are rotated 
forward, forming an angle of 45 degrees with the sagittal 
plane Hence, m order to obtain correct optical sections, 
roentgenograms must be taken in oblique projection The 
head of the patient rests upon a device which consists 
essentially of ti\o tunnels standing at right angles, each 
forming an angle of 45 degrees with the horizontal plane 
The midline of this device is exactly on the center of a 
roentgenographic table Nose and chin of the patient, 
pointing vertically downward, are in touch with the junc- 
tion of the tunnels The tube stand is moved to the end 
of the table, right for the left foramina, left for the right 
Tube stand at 60 centimeters from midline of table and 
device, tube 80 centimeters above table, anode-film dis- 
tance i meter These positions are identical for both ex- 
posures, merely the tube is rotated inward to an angle of 
45 degrees, the central ray being at right angles with the 
plane of the film The cervical spine is immobilized by 
means of immobilization of head and shoulders, deviations 
from the original position, even when slight, lead by un- 
symmetncal projection to differences in size and shape of 
the foramina a common source of diagnostic errors 

The correlation of the clinical syndrome 
with the changes in the cervical spine, as 
found roentgenologically, is shown in accom- 
panying Table I. The results would seem to 
indicate that 

1 Swelling and atrophy occur when the 
foramina above (and including) the fourth 
cervical are narrowed 

2. Swelling and atrophy of the hand are in- 
dependent of the nature of the disease that 
produces this narrowung 

3 Rarefaction of the bones of the diseased 
hand occurs in the presence of swelling and 
atrophy of the skin, but is independent of 
atrophy of the interosseous muscles 

4 There may be no symptoms referred to 
the neck even in the presence of well marked 
bony changes of the cervical spine 
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T HC disease here reported combines 
swelling with atrophy in one hand 
Both atrophy and swelling mav vary 
in degree and, moreover, are not 
strictly correlated, wherefore the appearance 
may differ from case to case Isevertheless, 
these two signs are always present, and their 
characteristic contrast is pathognomonic 
Fourteen patients were observ ed during the 
past 3 ) ears The swelling was stated to hav e 
appeared "over night” and to have persisted 
without change for sev eral days or weeks past 
Pain "resembling toothache” accompanied it 
Two of the patients were referred to us for sus 
pected fracture of the wrist some slight in 
jury being supposedly related to the symp 
toms In 3 other instances, a fall from a height 
of several meters had preceded the develop 
ment of swelling by 4, 7 and 8 months rc 
spectively In the 9 remaining patients there 
was no history of trauma 

The swelling involved the whole hand ami 
wri»t in s cases, only the wrist, in 2 and one 
or two Ungers in ^ instances It was resilient 
giving the impression of being localized in 
some deeper lay er beneath the epidermis, and 
it was not confined to the periarticular areas 
There was no pitting on pressure The swollen 
region did not differ in color from the nornul 
skin Together with the swelling but some 
times masked by it there was i variable de 
grec of atrophv of the interosseous muscles of 
the affected hand as evinced by increased con 
cavity between the thumb and index finger 
and by flabbiness of the intervening tissues 
The skm of the fingers w as thin and smooth 
and in l instances slightly glossy rbe ridges 
and furrows on the dorsal surfaces of the fin 
gers especially proximad to the nails were 
cither less numerous or less prominent than 
on the normal side m o cases they were cn 
tirdy absent The nails were less shiny than 
on the healthy side and the hairs were less 
numerous The atrophic skm was neither ib 


normally dry nor abnormally moist and nei 
ther wanner nor cooler than on the normal 
side It could not be rais-d easily from the 
subjacent tissues, but when the swelling sub 
sided, it appeared thinned and easily pliable 
There w ere no discolored patches, no cracks 
no scales, no prominent v essels, and no signs 
of impaired healing tendenev 

The joints were freely movable there were 
no signs of arthritis and no manifestations of 
rheumatic fever 

The reaction of degeneration was definitely 
present for the muscles of the arm on lh 
affected side m 4 cases, and questionable in t 
case Sensory disturbances were revealed by 

the history rather than by objective findings 
All the patients had been troubled off and on 
for periods extending from several weeks to 
zo y ears past, by recurrent "rheumatic pain 
in the shoulder girdle or in the deltoid region 
of the diseased side, by tingling sensations in 
the finger tips sometimes amounting to violent 
‘electric shocks”, by the progressive inability 
to recognize and to hold betw-een the finger 
tips some fine or thin object such as a nccult 
or a sheet of paper Objectively, howc '"{ 
there was neither increased nor diminished 
sensitivity to mechanical and thermic stimuli 
In sev eral cases besides the intcro-seous mus 
des a group of muscles of the arm was found 
atrophic Sev eral patients had experienced defi 
mtc weakness of the arm on the affected side 
3 of them stated that they often had 
in lifting a cup from the tabic The grip was 
weak on the diseased side in all the patients 

In 6 instances roentgen examination show ea 
variable decrees of rarefaction of 
the affected hand cither diffuse or confined 
to circumscribed areas in the metaphyses o 
the phalanges Rarefaction was most imam 
m the carpal bones where it amounted 
almost complete demineralization »n 2 in 
.tanas l nlike atrophic (proliferative, rheu 
rnatoid infectious) arthritis the joint spaces 
m width even in the presence ot 
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In 3 instances, the symptoms developed 
gradually, as already mentioned, within a 
number of months following a fall from a 
considerable height Although these patients 
had not experienced any symptoms in the 
neck, an injury of the cervical spine was sug- 
gested clinically by the findings here described 
Roentgenograms showed in i case traumatic 
destruction of two cervical intervertebral discs , 
in the second, fracture of one cervical articular 
process with forward displacement of the frag- 
ment, and in the third, fracture luxation of 
the third cervical vertebra with narrowing of 
the adjacent intervertebral spaces 

In 3 other instances, we were able to watch 
the gradual development of swelling and atro- 
phy These 3 patients underwent roentgen 
examination of the cervical spine because of 
recurrent pain and stiffness in the neck In 
the first, the ridges of the right index finger 
became flattened 9 weeks after the onset of 
pain m the neck, swelling of the index and 
middle fingers occurred 2 weeks after this 
atrophy of the skm had become noticeable, the 
interosseous muscles became atrophic several 
months after the swelling had subsided The 
second patient felt violent tingling in the right 
middle finger 7 months after pain in the neck 
had developed, swelling and atrophy of the 
skin developed simultaneously, but atrophy 
of the interosseous muscles was less definite 
than in the other patients of this series The 
third patient had been treated for severe pain 
in the neck 11 months before the left hand had 
become weak and swollen The swelling in- 
volved the whole hand, together with very 
marked atrophy of the skin of the fingers, this 
somewhat resembled scleroderma, but after 
the swelling subsided, the skin appeared very 
thin and loosely attached, there was no rigid- 
ity and no thickening of the areas involved 
In all the patients, roentgen examination 
revealed pronounced narrowing of one or two 
intervertebral foramina of upper cervical spine 
This was confined to the diseased side, the 
corresponding foramina on other side were 
either normal in width or definitely wider than 
those on affected side A simple device (Fig 
1 1 permits the foramina to be radiographed in 
identical projection on either side, variations 
due to different projection are thus excluded 



sides The cervical intervertebral foramina are rotated 
forward, forming an angle of 45 degrees with the sagittal 
plane Hence, in order to obtain correct optical sections, 
roentgenograms must be taken in oblique projection The 
head of the patient rests upon a device which consists 
essentially of two tunnels standing at right angles, each 
forming an angle of 45 degrees with the horizontal plane 
The midlme of this device is exactly on the center of a 
roentgenographic table Nose and chin of the patient, 
pointing vertically downward, are m touch with the junc- 
tion of the tunnels The tube stand is moved to the end 
of the table, right for the left foramina, left for the right 
Tube stand at 60 centimeters from midhne of table and 
device, tube 80 centimeters above table, anode-film dis- 
tance 1 meter These positions are identical for both ex- 
posures, merely the tube is rotated inward to an angle of 
45 degrees, the central ray being at right angles with the 
plane of the film The cervical spine is immobilized by 
means of immobilization of head and shoulders, deviations 
from the original position, even when slight, lead by un- 
symmetncal projection to differences m size and shape of 
the foramina a common source of diagnostic errors 

The correlation oi the clinical syndrome 
with the changes in the cervical spine, as 
found roentgenologically, is shown m accom- 
panying Table I. The results would seem to 
indicate that 

1 Swelling and atrophy occur when the 
foramina above (and including) the fourth 
cervical are narrowed 

2. Swelling and atrophy of the hand are in- 
dependent of the nature of the disease that 
produces this narrowing. 

3 Rarefaction of the bones of the diseased 
hand occurs m the presence of swelling and 
atrophy of the skin, but is independent of 
atrophy of the interosseous muscles. 

4 There may be no symptoms referred to 
the neck even in the presence of well marked 
bony changes of the cervical spine. 
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T HE disease here reported combines 
swelling with atrophy in one hand 
Both atrophy and spelling may vary 
m degree and, moreover, are not 
strictly correlated, wherefore the appearance 
ma> differ from case to case l\cv ertheless, 
these two signs are always present, and their 
characteristic contrast is pathognomonic 
Fourteen patients were observed during the 
past 3 y cars The sw ellmg was stated to hav e 
appeared “over night” and to have persisted 
without change for sev eral day s or w eeks past 
Pam “resembling toothache ” accompanied it 
Two of the patients w ere referred to us for sus 
pocted fracture of the wnst, some slight in 
jury being supposedly related to the symp 
toms In 3 other instances a fall from a height 
of several meters had preceded the develop 
ment of swelling by 4, 7, and 8 months rc 
spcctively In the 9 remaining patients, there 
was no history of trauma 
The swelling involved the whole hand and 
wrist in 5 cases, only the wrist, in 2 and one 
or two lingers m 7 instances It was resilient, 
giving the impression of being localized in 
some deeper layer beneath the epidermis, and 
it was not confined to the periarticular areas 
There was no pitting on pressure Theswollen 
region did not differ in color from the normal 
skin Together with the swelling but some 
times masked by it there was a variable de 
glee of atrophy of the interosseous muscles of 
the affected hand as et meed bj increased con 
cavity between the thumb and index finger 
and by flabbiness of the intervening tissues 
The skin of the fingers w as thin and smooth 
and in 2 instances slightly glossy The ridges 
and furrow-s on the dorsal surfaces of the fin 
gvrs, especially proximad to the nails were 
either less numerous or less prominent than 
on the normal side in 5 cases they were en 
ttrely absent The nails were less shiny than 
on the healthy side, and the hairs were Jess 
numerous The atrophic skin w as neither ab 
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normally dry nor abnormally moist, and nei 
ther wanner nor cooler than on the normal 
side It could not be rais“d easily from the 
subjacent tissues, but when the swelling sub 
sided, it appeared thinned and easily pliable 
There w ere no discolored patches, no cracks 
no scales, no prominent vessels, and no signs 
of impaired healing tendency 

The joints were freely movable, there were 
no signs of arthritis and no manifestations of 
rheumatic fever 

The reaction of degeneration was definitely 
present for the muscles of the arm on the 
affected side m 4 cases and questionable in 1 
case Sensory disturbances were revealed by 
the history rather than by objective findings 
All the patients had been troubhd off and on 
for periods extending from several weeks to 
20 years past by recurrent “rheumatic pam 
in the shoulder girdle or in the deltoid region 
of the diseased side, by tingling sensations in 
the finger tips sometimes amounting to violent 
“electric shocks", by the progressive inability 
to recognize and to hold between the finger 
tips some fine or thin object such as a needle 
or a sheet of paper Objectively, however 
there was neither increased nor diminished 
sensitivity to mechanical and thermic stimuli 
In sev eraf cases, besides the interosseous mus 
des a group of muscles of the arm was found 
atrophic Sev eral patients had cxpcnenccddefi 
nite weakness of the arm on the affected side, 
2 of them stated that they often had difficulty 
in lifting a cup from the table The grip was 
We3k on the diseased side in all the patient 1 ' 
In 6 instances roentgen examination showed 
variable degrees of rarefaction of the bones o‘ 
the affected hand either diffuse or confined 
to circumscribed areas in the mctapbysesol 
the phalanges Rarefaction was roost marked 
in the carpal bones w here it amounted to 
almost complete demineralization in * M 
stances Unlike atrophic (proliferative, rheu 
rnatoid infectious) arthritis the joint ‘paces 
were normal in width even in the presence o 
\tr> pronounced rarefaction 
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Fig 2 Case 4 Right fingers swollen, 
right interosseous muscles atrophic (note 
excavation between thumb and index 
finger) Furrows and ridges of the shin 
not visible on right fingers Roentgeno- 
grams arrows point to thorn shaped ex- 
ostoses at posterior borders of xertebral 
bodies, foramina narrowed only on right 
side 



Inactivity is not the sole cause of muscular 
and bony atrophy Lesions of the cervical or 
lumbar vertebra; have caused atrophy of the 
muscles of an arm or leg, but the bones, 
despite disuse, appeared normal on roentgeno- 
grams more than a year afteronset of disability. 
On the other hand, 5 years after acute “sciat- 
ica,” severe and persistent atrophy of the mus- 
cles of one leg was noted In complete absence 
of pain, the muscles did not regain normal 
strength and volume in spite of regular use 

DIFFERENTIAL DIAGNOSIS 

Swelling is not very common in neuritis 
If present, it is described as being accompa- 
nied by vascular disturbances, by discolora- 
tion, and by hyperesthesia or analgesia of the 
shin, as, for example, in causalgia, glossy skin, 
and allied conditions In our cases, on the 
contrary, none of these changes occurred 


From scleroderma, the condition differs by 
the complete absence of the characteristic 
thickening and retraction Bony rarefaction, 
in scleroderma, is strictly confined to the ter- 
minal phalanges where the skin lesion is most 
pronounced; while in our patients, rarefaction 
was diffuse and not confined to the areas in 
which the skin was atrophic With senile and 
idiopathic atrophy of the skin the condition 
has nothing in common, and from acroderma- 
titis atrophicans (Herxheimer), it differs by 
the absence of redness, of wrinkling, of promi- 
nence of veins, and of symmetrical or systemic 
involvement, and by the presence of subjec- 
tive symptoms From the atrophy of the skin 
and muscles, a condition that is sometimes 
associated with chronic atrophic arthritis, the 
lesion is easily distinguished by the entire 
absence of any arthritic manifestations in the 
hand 
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Fig 4 Case 6 Bones of left hand greatly rarefied Posterior subluxation of third 
vertebral body (no trauma) Step formation on both sides in the posterior margins 
of the fourth foramina, and in the left thud foramen 


this pathogenetic mechanism is so difficult to 
obtain that the correlation has been frequently 
(and again very recently) denied or questioned 
(6, 15) It is true that spinal changes be- 
lieved to cause radicular neuritis 1 are often 
found also in persons who are free from all 
symptoms But this is due to the inconstancy 
of the relation between the width of the fora- 
mina and the caliber of the nerves that pass 
through them The nerves are especially 
thick in the lower cervical and lower lumbar 
regions, where the foramina are not wider than 
in adjacent sections in which the nerves are 
more slender Moreover, there are persons in 
whom the foramina are constitutionally wide, 
while in others, a certain amount of narrowing 
is physiological because of various postural 
factors Hence it is the relative rather than 
the absolute amount of bony alteration which 
is responsible for compression of nerve roots, 

‘The term “rtHhcuIar neuritis ' i* here u c ed instead of “radiculitis” 
because the falter is sihjbnd nnd bccnu^'radi*,” the roof, of ambig-u 
otn meaning It would be more correct to <pcab of radicular nerve 1c- 
the inflimtnMorv * not icing \enfoUe I am indebted to 
Dr \\ T t an DjcL for hn having sucRcsted this modification 


and it is natural that identical bony changes 
do not cause radicular neuritis in every in- 
stance It is also true that neurologic symp- 
toms identical with those found in certain 
chronic diseases of the column may occur 
in the absence of any demonstrable spinal 
changes But this has little bearing upon the 
question here discussed, first, because radicu- 
lar neuritis is obviously not pathognomonic of 
disease of the spine, and, second, because ver- 
tebral changes around the foramina do not 
become visible, as a rule, on “routine” roent- 
genograms The statistics so far published are 
based upon anteroposterior and lateral views 
only, hence it is very probable that a certain 
number of spinal changes responsible for radic- 
ular neuritis have hitherto escaped recogni- 
tion Cases 4 and 5 show that these pathologi- 
cal formations appear to be insignificant in the 
conventional technique, although in reality 
they may reduce the width of the foramen to 
less than one-half of its original size (Figs 2 
and 5) Finally, it has been stated that on 
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Fig 3 Case i Bones of right hand demineralized Right fourth foramen narrowed 
bv displacement forward of a fractured fifth superior articular process (arrows) Left 
si ic normal 


ft would seem that the changes under dis 
cussion are similar in nature to those trophic 
lesions which are occasional!} observed m 
chronic diseases of the spine as e g ,“symp 
tomatic’ herpes zoster (18) 

THERAPY 

Onl} 7 of the 14 patients underwent treat 
ment The} were given a senes of ultra short 
wavetreatmentsover the neck ( 6metervvave 
length , electrodes at 10 centimeters distance 
from the skin on either side of the neck each 
treatment 20 minutes) A total of from 5 to 24 
treatments was given over penods varying 
from 1 to 10 weeks Six of the patients re 
sponded almost immediate!} pain and swell 
ing subsided after the third or fourth treat 
ment and did not recur during the subsequent 
7 to 13 months (the patients are still under 
continuous observation) In the course of 
several months after termination of the ther 
ap} both the muscles and bones regained 
normal or almost normal appearance while 
slight degrees of atroph} of the skin persisted 


Treatment was often prolonged because of 
pain in the deltoid region, arm or neck 
In one instance (Case 1 of the table) no 
result was obtained either by this or b} other 
modes of treatment in this patient a frac 
tured articular process was displaced into the 
intervertebral foramen Operation was pro 
posed, but not accepted 

No other therapy w hatev er was used Since 
the aspect of the narrowed foramina did not 
change after the treatment it is probable that 
this therapy acted upon the nerves eg bv 
decongcstion of their sheaths 

CORRELATION OF RADICULAR NFURITIS WITH 
BOW CJIAVGFS AROUND FORAMLW 
The findings seem to indicate that the s)n 
drome here described is a trophic disorder 
caused by pressure upon cervical nerve roots 
within the intervertebral foramina It has 
been know n clinically for more than a ccntur) 
that changes in the limbs ma) be the result of 
chronic disease of the spinal column but up 
to the present direct and conclusive proof of 
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Fig 6 Aspect of hands Atrophy of the skm, as show n 
by disappearance of ridges, a Case 5, b, corresponding to 
figure s Case 6 , c, corresponding to figure 4 Case 7, 
before treatment, d, and 5 weeks after beginning of treat- 
ment, e Two cases of severe atrophy of interosseous 
muscles, f, without any changes of skin and bones 


The various lesions that may produce nar- 
rowing of intervertebral foramina have been 
discussed in previous reports (12,17) It may 
here be mentioned that the foramina are often 
not involved in the most conspicuous vertebral 
alterations — e g Pott’s disease and hypertro- 
phic spondylitis — whereas very slight changes 
in the intervertebral discs and articular proc- 
esses often lead to marked narrowing of fora- 
mina. This is shown only on roentgenograms 
in which the foramina arc projected in optical 
section, “routine” roentgenograms are here 
misleading, for they commonly fail to reveal 
the bony changes in question 


This report cannot in an)' way help to eluci- 
date the question as to whether trophic disor- 
ders are due to lesions of hypothetical trophic 
nerves, or whether they are merely incidental 
to vascular, motor, and sensory disturbances 
(7, 11) But it would seem that the correla- 
tion of a particular type of trophic lesion with 
distinct bony changes around the correspond- 
ing intervertebral foramina is here demon- 
strated by the constancy of the spinal changes, 
by the almost experimental production in 3 
cases of the trophic disorder as a result of in- 
juries that caused constriction of the corre- 
sponding foramina, by the gradual develop- 
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autopsy, bony changes around the foramina 
an. not found to be sufficient!} marked to 
account lor compression of nine roots But 
the position of the articular processes— the 
mam factor m\ oh cd m narrowing of foramina 
— dilTcrs in autopsy from that found roent 
genologicalh tn the hung patient because of 
the absence of postural load and muscle tone, 
morco\cr dehydration of soft tissues post 
mortem maj cause the ncr\cs to appear thin 
ner than trt r i~o, and slight alterations in the 
nenc eg edema of its sheath while causing 
well marked clinical sy mptoms may not be 
verifiable on autops) Incidentally no men 
tion is mack of histological examination of the 
ner\cs in those reports in which the correla 
tion under discussion is derued 
Ii would setm then that the objections 
quoted are not significant enough to di-proie 
the correlation of radicular neuritis with bony 
changes around the foramina Considerable 
uncertainty, hoyycycr arises from thedifficul 


ties encountered in recognizing clinically both 
early and chrome stages of radicular neuritis 
The classical syndrome of sensory and motor 
disturbances in segmental distribution is not 
always fully developed, and tht symptoms are 
often indefinite or ambiguous (17) The pa 
Vents may complain of vague rheumatism in 
the back and shoulders radiating to the ex 
trcmities of moderate disability, of impair 
ment of certain movements of weakness of 
the grip, of paresthesia not confined to nerve 
segments Objectiy c sensory disturbances are 
yery commonly not demonstrable, the Ttac 
Uon of degeneration is generally negative and 
it i» not until m the course of many j ears a 
group of muscles h3s become atrophic that 
radicular neuritis is suggested by these symp 
toms \s a rule the correlation with a chronic 
lesion of the spine do~s not become evident 
for the reason that the spinal section m 
yoked in a majority of cases is neither painful 
nor rigid 


NORMAL AND PATHOLOGICAL DEVELOPMENTS 
FROM THE CELLS LINING THE GRAAFIAN FOLLICLE 

WILLIAM S GARDNER, M D , F A C S , Baltimore, Maryland 

T HE object of this study is to follow conclusion of Pedro Ramon makes easy the 
the cells lining the primordial graaf- following of these cells through their normal 
ian follicle through their normal phases to the corpus albicans but makes diffi- 
development and recession, and to cult the explanation of the development from 
trace the early beginnings of some of the granulosa cells of several types of epithelium 
pathological growths which can be shown to in the development of pathological growths 
have their origins from these cells Of the Both of these difficulties are easily sur- 
later developments of these growths much is mounted if we go back to the fact that these 
known, but of their beginnings very little is cells have the same embryological origin as 
known Why they begin is a question the the ovum, the ovum really is one of these 
answer to which we have only an inkling cells that has been set apart From the ovum 
The only structure in the cortex of the ovary is developed every type of cell found in the 
aside from the dense connective tissue that body Since the cells lining the cavity of the 
makes it up is the primordial graafian follicle graafian follicle are so closely related embryo- 
The embryologists have taught us what hap- logically to the ovum, it is not surprising to 
pens to the ovum in the course of normal see that they do not always follow a single 
development, but the story of the lining cells line of growth, but may under varying stimuli 
of the graafian follicle is incomplete and often produce a variety of types of cells 
very hazy To get a comprehensive view it is The cells that are originally the lining of 
necessary to follow these cells through their the primordial follicle are in the course of 
many normal changes and to note the varia- their normal development called by several 
tions from the normal diSerent names In the beginning they are 

The primordial graafian follicle is very called epithelium, or germinal epithelium or 
minute in size and contains a single cell, the germinal cells After the rupture of the follicle 
immature ovum, and is lined by a single layer and the escape of the ovum, they are called 
of small cells lutein cells When the lutein cells become 

There is much confusion in the classifica- hyalinized and form the corpus albicans, they 
tion of the lining cells of the graafian follicle are called connective tissue cells; in the atretic 
They are commonly spoken of as epithelium cysts they are known as granulosa cells All 
or as germinal epithelium This insistence on these names are used for the same group of 
calling this layer of cells epithelium makes it cells during normal development In patho- 
practically impossible to explain their later logical growths it can be shown that the 
development into connective tissue; because granulosa cells develop into several types of 
epithelial cells are considered a finished prod- epithelium 

uct, and when they reproduce, the new cells The normal graafian follicle follows one of 
are the same as the original type two lines in its development. 

On the other hand Ramon Cajal (i) states- i The ovum grows in size, the lining cells 
“In 1918 Pedro Ramon successfully applying increase in size and multiply rapidly, and 
the methods of Golgi to the study of the finally the follicle ruptures and the ovum is 
graafian follicle has proved that the cells of extruded The hning cells now called lutein 
the stratum granulosum as well as those of the cells form a mass of considerable size, the 
discus prohgcrus are connective type ” The corpus luteum, which undergoes hyalinization 

l'rom the Department o( o> nccoiojncai Pathology of the Uni* *md forms^ a connective tissue structure, the 
NCrsit} of Mmhnd Illustrations from the Art Department Corpus albicans 
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ment, in 3 other cases, of the trophic disturb 
ance following a period of sev ere pain in the 
neck due to bon) changes in the cervical spine 
b> the occurrence, in cases of bilateral affec 
tion of foramina, of the trophic lesion on the 
side more severe!) affected, and b> the results 
of treatment directed exclusivel) to the cervi 
cal spine 


In 14 patients, a peculiar swelling accom 
pan> ing atroph) of the skin, interosseous mus 
cles and— less constantl) —of the bones of one 
hand was found to bt correlated with unilat 
eral bony constriction of intervertebral fora 
mina in the upper ccrv ical spine on the side of 
the affected hand The clinical s) ndrome w as 
independent of the nature of the disease that 
produced this constriction In 6 of 7 patients 
treated, cure was obtained by ultra short wave 
therap) over the cervical spine Atroph) of 
the bones was found to be correlated with 
atrophv of the skin but was independent of 
atroph) of the muscles 
The development of well marked trophic 
lesions in an extremit) affected for many 
)cars, b) “rheumatic’ or ‘ arthritic” pain 
seems to indicate that in a certain group of 
cases rheumatism mi) be due to radicular 
neuritis caused by chronic diseases in the spi 
nal column 
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Fig 7 A corpus luteum older than that in Figure 6 Fig g Almost complete hyalimzation of the cells adja- 
showing the progressive changes cent to the central degenerating blood clot Outside of this 

Fig 8 Section showing still further degeneration of the area a group of cells that are rapidly losing their identity 
cells as lutean cells 


NORMAL DEVELOPMENT OF FOLLICLES 
When the graafian follicle begins to develop 
the first change observed is that the lining 
cells are increased in number and are increased 
in their size, but they form only a single layer 
(Fig i) As the growth continues, other cells 
appear inside the outer layer (Figs 2 and 3), 
and these continue to form until the ovum is 
surrounded solidly by many layers of cells 
(Fig 4) At this stage the ovum and the lining 
cells are much enlarged 

At some stage in the latter part of the 
growth of the follicular contents, a clear space 


over and outlining the discus proligerus ap- 
pears, but in this series, no follicle showing 
this clear space has been found The presump- 
tion that it is formed is founded upon the fact 
that every atretic cyst, which is only a graaf- 
ian follicle that has been checked in its de- 
velopment, shows such a clear area 

Finally after the ovum and surrounding 
cells reach complete development and the 
cortex of the ovary has been softened by the 
new-growth of the contents of the graafian 
follicle, the ovum breaks through and is dis- 
charged into the abdominal cavity The cells 



1 in ■vWjtVi* 


1 ig 10 Hie process of hyalimzation is almost complete 
\ few nuclei arc still present and there remain \aguc lines 
indicating old cell outlines 

Tig it Hyalimzation is practicallj complete A few 
nuclei arc still present The whole mass had decreased 


in size to a small fraction of the original corpus luteum 
Fig 12 A graafian follicle that has been checked in its 
dec elopment The granulosa cells are clumped and draw n 
away from the theca The outer later of granulosa cells are 
ten dark 








I llg 1 

Viu i Beginning development of the cells of a grsahan 
follicle \ single lajer of cells The number of cells is in 
creased and the sire of the cells is increased 
fig i ZTiree follicles see shown one shows marked 

2 King states ‘ The \ast majority of 
graafian follicles present in an ovary do not 
become mature but undergo atresia Just be 
fore the time of ov ulation a number of follicles 
are approaching maturity The rupture of 
one of these is accompanied by a regression 
of the others This has been shown expcri 
mentally m birds by Pearl and Surface and 
m rodents b\ Hermann and 'item to be due 
to the presence of a hormone produced by the 
developing corpus lutc.um 


rig s 

development the other two ire just beginning to develop 
fig 3 Higher magnification of the middle follicle shown 
in Figure i The lining celts »rc just beginning to prolifer 
ate inside the original lijcr 

King further states that there ‘arc various 
forms of regression (i) absorption (a) atresia 
with cystic development (j) atresia with 
proliferation of the stratum granulosum and 
cystic formation (4) atresia with proliferation 
of the stratum granulosum without cystic 
formation 

For present purposes interest centers on 
group 2, atresia with cystic development and 
group 3 atresia with proliferation of the 
stratum granulosum and cystic formation 
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Fig ig F'g 20 

Fig 19 An elongated discus in an old atretic cyst It is 
covered by several layers of granulosa cells '\ hile the bulk 
of it is made up of immature connective tissue cells 

Fig 20 A discus similar to Figure 18, but smaller The 
granulosa cells are reduced to one or tuo layers, while the 


Fig 21 

remainder of the mass of tissue is connective Both have 
light areas near the apices which may- indicate the location 
of the long degenerated ovum 

Fig 21 A grotesque discus in a large atretic cyst, with 
small light spot near the apex present in Figures 18 and ip 


The bulk of the mass is made up of closely 
packed large cells with large dark staining 
nuclei The line separating these cells from 
the ovarian stroma is sharply defined and this 
line of separation remains distinct throughout 
the process of recession 

CORPUS ALBICANS 

The formation of the corpus albicans from 
the corpus luteum is a recessional process 
There is no new-growth of cells either lutein 
or cortical The whole mass of lutein cells 
becomes smaller, the individual cells gradually 
lose color and diminish in size, and the nuclei 
become smaller and finally disappear The 
process is very much like the hyalimzation 
that takes place in uterine fibroids The whole 
mass continues to decrease in size after the 
disappearance of the cell structure and ulti- 
mately disappears This process of absorption 
is very slow and almost every ovary from an 
adult shows numerous corpora in various 
stages of disappearance (Figs 6 to n) 

THECA 

When the graafian follicle begins to grow 
there is a change in the cells of the ovarian 


cortex immediately surrounding the follicle 
These cells become edematous, enlarge m size, 
and take less hematoxylin stain than the un- 
modified cortex cells This is the theca (Figs. 
12 and 13) It is not a new-growth, it is not a 
part of the graafian follicle, and it takes no 
part in the formation of the corpus albicans 
The nearest analogue to the cells of the theca 
are the decidual cells that form in the connec- 
tive tissue of the endometrium or in the con- 
nective tissue of the fallopian tube when an 
ovum is developing in the immediate neigh- 
borhood 

This softening of the cortex is only a process 
of decreasing the resistance of the firm cortical 
tissue to allow the ovum to escape by rupture 
from the follicle into the abdominal cavity 
The thecal cells persist especially around 
atretic cysts for a considerable time and 
gradually change back to their original type 
and merge with the other cortical cells (Fig 

14) 

In the microscopical examination of ovarian 
sections, the identification of the theca is not 
absolutely necessary but helps in the identifi- 
cation of spaces that arise from graafian fol- 
licles In the younger growths it is easily 




I'K ij \ graafian follicle that has been checked m its 
development A degenerating ovum The granulosa cells 
are in contact with the theca The outer Ia>er 0/ granulosa 
cell* takes a very dark stain 

h‘R 14 The theca almost completely restored to the 
original type of connective tissue cells of the cortex 


Fig is A relatively young atretic cyst The ovum is 
Well developed and shows the nucleus and zona pellucida 
Surrounding it are the cells of the discus prohgerus The 
granulosa cells lining cavity are m many layers outer lay 
er stains more darkly than the others A definite cleavage 
exists between thegranulosa cellsand the surrounding then 


which remain in the otary after the escape of 
the ot urn arc in the form of a ma-s called the 
corpus luteum It it. irregular!' Jobulated and 
has in its center an irregularly shaped space 
filled with blood This space is relatively 
small but varies much in size 


The size of the corpus luteum, when com 
pared with that of the primordial follicle from 
which Jt is deriv ed is an enormous body The 
one from which this picture (Fig 5) was made 
is about 1 3 millimeters by i8millimeten< The 
field shown is onlv a portion of one lobule 



Fig tn Atretic cyst oiler than the one shown in zona pelluciJa of an ovum The outer »I ace is nry regular 
Figure *5 'fore fluid has accumulated the Ujer of in shape l ut show s no nucleus and n zona j 1 lluci la It is 
gramlJxa tel’s is thinner The ovum has » clear zoos po sibletht graafianfollnle of which (hi aired cysH'lne 


the outer border of the granulosa cells beyond these art 
the thecal cells , 

fig 1 j An atretic cy*t similar to f igure if excel t that 
in this one there are three 1 >un fed spaces in the discus 
The on* rearcst the center of the cyst shavss family Ihe 


remains may have slartol I level | Iw rmircw* 
jig 18 Onlv a segmeni f a r lalivc 1} large aired »V I 
The diminishing diu us »dt) h ) 1* an . urn with its no leus 
• nlzonapellucila The basal laver o/dark granul sa e« 
marks clearly Ihe limits I Ihe Iheta nlhesih I th 1 1 
an 1 ihe dark corlez veil 1 th rer if 
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Fig 28 Fig 

Fig 28 The same section as shown in Figure 27 under 
higher magnification A small segment of the ovarian 
cortex, the full thickness of the lutein cells, and a segment 
of the connective tissue which lined the cavity of the cyst 
are demonstrated 


29 Fig 30 

Fig 29 Goblet cells lining a small ovarian cj st Intra- 
cystic pressure relatively low 

Fig 30 Goblet cells lining two spaces in a multilocular 
cyst Height of cells less than in Figure 28 because of 
greater mtracystic nressure 


to eight cells deep in some cysts, while in 
others they thin out to one or two layers 
(Figs 25 and 26) 

The number of layers of granulosa cells m 
an individual cyst may vary greatly (Figs 23 
and 24) In some of the older cysts, the granu- 
losa cells are evenly thinned out to one or two 
compressed layers A distinct demarcation is 
always present between the granulosa cells 
and the surrounding cortex of the ovary 
Under normal conditions, there is never any 
intermingling of the granulosa cells and the 
thecal cells 


During the menstrual life of every woman, 
atretic cysts are found in the ovaries They 
are normal products of the process of ovula- 
tion and consequently it is rarely necessary to 
remove them Undoubtedly many of the 
larger thin-walled ones rupture spontaneously 
Occasionally one is ruptured during a bi- 
manual examination Very rarely one attains 
such a size as to give rise to pelvic discomfort 
from pressure, or very exceptionally one has a 
twisted pedicle On the whole the atretic cyst 
should be looked upon as a normal structure 
and left to take care of itself. 



Fig 31 Tig 

1 >g 31 V \erj low power magnification of an old atretic 
c Jst One side is lined bj goblet cells which gradually lade 
into a single lajer of granulosa cells The other side has a 
single lajer of granulosa cells (sec Figs 32 and 33) 

■ ig 32 \ higher magnification of the lining on one side 


3 1 2 Fig 33 

of the cjst shown in I igure 31 Flic goblet cells present are 
the same as are found in the adenocystoma 

fig 33 Another portion of the lining of the cjst shown 
in 1 igure 31 There are no indications of goblet cells Onlj 
a \er> thin lajer of granulosa cells are present 





h>"‘ 
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F(g 12 The remains of a discus an a large an<| old atretic Figures 13 and 14 art from t«o sides of old atrtlic c>s( 


t Fverything beneath the in the si me cyst Figure i) shorn * layer of granulosa 

cells of sir to eight layers Figure 34 only a single layer 


identified , but tn the older ones in man) 
instances the thecal cells ha\e so nearly re 
turned to their original status that the) art 
difficult to distinguish from ordinary cortical 
cells \\ hen present they closelv define the 
line between torttcal and intrafolhcularstruc 
tures 

ATRETIC CISTS 

As has been stated prtviousl) when the 
mature graafian follicle ruptures a hormone 
is thrown out b\ the corpus luteum that stops 
all the other developing follicles It <ccms to 


have no e/Tcct upon follicles that have not 
begun to develop One of the most common 
changes in the developing follicle that has 
been stopped in its growth is the formation of 
a small cjst, an atretic c>st The lining cells 
an. granulosa tells The) arc much smaller 
than lutein cells and also smaller than those 
in partially developed follicles from which 
the) were derived The cells are piled up 
around the o\ um and form the discus pro 
ligerus Lining the remainder of the evst 
these cells are found in irregular la)crs of four 


tig rj The granulosa cell* are renu eu > ' * I'm 
Uentath are vhe Inngitu linal ccmnerlne II cue cell* 
ibera . . 1, , 

Fie jb \ iint'e ihm U>« of granul « (ell lini 
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Fig 28 Fig 29 Fig 30 


Fig 28 The same section as shown in Figure 27 under Fig 29 Goblet cells lining a small o\arian cyst Intra- 
higher magnification A small segment of the ovarian cystic pressure relatively low 

cortex, the full thickness of the lutein cells, and a segment Fig 30 Goblet cells lining tw 0 spaces in a multilocular 
of the connective tissue which lined the cavity of the cyst cyst Height of cells less than in Figure 28 because of 
are demonstrated greater mtracystic pressure 

to eight cells deep in some cysts, while in During the menstrual life of every woman, 
others they thin out to one or two layers atretic cysts are found in the ovaries They 
(Figs 25 and 26) are normal products of the process of ovula- 

The number of layers of granulosa cells m tion and consequently it is rarely necessary to 
an individual cyst may vary greatly (Figs 23 remove them Undoubtedly many of the 
and 24) In some of the older cysts, the granu- larger thin-walled ones rupture spontaneously 
losa cells are evenly thinned out to one or two Occasionally one is ruptured during a bi- 
compressed layers A distinct demarcation is manual examination Very rarely one attains 
always present between the granulosa cells such a size as to give rise to pelvic discomfort 
and the surrounding cortex of the ovary from pressure, or very exceptionally one has a 
Under normal conditions, there is never any twisted pedicle On the whole the atretic cyst 
intermingling of the granulosa cells and the should be looked upon as a normal structure 
thecal cells and left to take care of itself 



Fig 3> Fig 

I ig li \ verj low power magnification of an old atretic 
c > sl One side is lined b> goblet cells w Inch gradually fade 
into a single la\ er of granulosa cells 1 he other side Ins a 
single laj cr of granulosa cells (sec 1 lgs 32 and 33) 

1 ig 32 \ higher magnification of the lining on one side 


3 2 Fig 33 

of the cj st show 11 in I igurc 3 1 The goblet cells present are 
the same as are found in the adenocj stoma 
Fig 33 \nother portion of the lining of the cj st show n 
in I igure 31 There are no indications of goblet cells OnK 
a \er> thin laier of granulosa cells are present 



Fig 34 V cavity lined partly by granulosa cells and 
partly by goblet cells 

Fig. 3S Gland lile spaces lined by goblet epithelium 

If a section of a comparative!) recent 
atretic cyst is cut at a luck) an 0 Je the discus 
prohgerus will be cut through and the ovum 
will be bisected The ovum is a large round 
dear cell surrounded b) its capsule, the zona 
pcllucida and within is the nucleus and 
nucleolus Heaped around the ovum is a 
ma*ss of granulosa cells the discus proligerus 
(rigs 15 16 and 17) 

In the older atretic cysts the discus as 
sumes a great variety of shapes due to dis 
integration and change in type of the ttlls of 
which It is composed These shapes 1 ary 
from irregular heaps 0/ alls to tongue like 
projections or small rounded firmly organized 


In some parts there is a tendency to proliferate suggesting 
a possible early malignancy 

Fir J> Small portion of an adenocarcinoma of ovary 

masses with no indication of the location of 
the ovum Frequently the old discus consists 
of a mass of connective tissue with only a 
thin fringe of disintegrating granulosa cells 
covering it Running straight across the field 
under the base can be traced the remains of 
the thee a (rigs 18, 19 20, at, and 22) 

LUTEIV CYSTs 

The only apparent difference between lutein 
cysts and the much more frequently seen 
atretic cjsts is the stage of development of 
the graafian follicles when their growth is 
stopp-d by the hormone thrown out from a 
mature corpus lutcum Tht luton c) st 15 




GARDNER GRAAFIAN FOLLICLE CELL DEVELOPMENT 


46s 



Figs 40 and 41 Both photomicrographs from the 
same atretic cyst Figure 40 shows a beginning papilloma 


Figure 41 shows no evidence of papillomatous tissue 
Fig 42 Papilloma similar to that shown in Figure 39 


lined not by granulosa cells but by cells 
similar to those found in a corpus luteum In 
the cyst illustrated is seen a thick layer of 
lutein cells next to cortical tissue Between 
the lutein cells and the cyst cavity is a heavy 
layer of connective tissue cells (Figs 27 and 
28) 

GOBLET CELLS 

The granulosa cells in atretic cysts present 
a variety of appearances, and before it is 
possible to recognize pathological changes in 
them it is necessary to be familiar with the 


various normal types the heaped up cells of 
the discus, the many layers in the newer 
cysts, and the thin pressed out cells of the 
older cysts This last group is the most im- 
portant, because it is from this group that the 
pathological cells develop (Figs 25 and 26) 

It seems hardly necessary to say that to 
learn the beginnings of pathological growths 
it is necessary to find them when they are 
very small and before they have caused much 
destruction or disintegration of the normal 
ovarian structure 



tig 43 


Fig 4} \ malignant papilloma Section from another 

field on the same slide from which Figure 42 was made 
I ig 44 tn atretic cj st 1 1 by 7 millimeters A small der- 
moid tumor, arrow, is growing within the cyst and is ap- 
parcntU at site of discus Circa 5 6 diameters 


Tig 44 


1 'g 45 


Fig 45 t low power magnification showing the whole 
grow th Beneath the grow th runs the remains of the theca 
showing that the growth is within the cast The light area 
o! the growth 15 sebaceous gland material The dark area 
facing the ca st ca\ itj is made up of granulosa cells 
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Fig 46 


Tig 47 


n„ 48 


Fix 46 One portion ot the growth showing in more 
detail the granulosa cells and the sebaceous glands 
Fig 47 A field showing one end of the growth with the 
granulosa cells piled upon the sebaceous gland gronth and 
continuing be>ond the growth in a single lajer Below 
the growth and between the growth and the unmodified 


cells of the cortex is a pale layer of cells— the remains of 
the theca 

Fig 48 \ dermoid grow th show mg sebaceous glands in 
the ovarian stroma and a grow fh of squamous epithelium 
that is creeping along the lining of an atretic cystoispUcing 
th granulosa cells 


The goblet cell of the adenocy stoma grow 
mg in a single layer with its dark base and 
white top is easily recognized by the amateur 
microscopist, because it is distinctive (Figs 
29 and 30) To find a group of small cysts in 
an ovary lined by goblet cells is no proof that 
they developed in atretic cysts To find m 
one slide a group of small cysts some lined 
completely with goblet cells and others lined 
completely by granulosa cells is suggestive 
but only inferential evidence that the goblet 
cells developed from the granulosa cells, but 
when a small cyst is found partly lined by 
normal granulosa cells ami partly lined by 


pathological goblet cells, it is practically con 
elusive that the goblet cells are developing 
from the granulosa cells It is certain that 
the granulosa cells were there tirst 

Several slides showing both granulosa cells 
and goblet cells lining cyst walls have been 
found Two of these are illustrated One 
when the cyst was too large to allow sufficient 
magnification to show the character of the 
fining cells in one field is illustrated by three 
photomicrographs 1 igurc 31 shows the whole 
cyst with the goblet cells showing faintlv on 
one side Figure 32 is a higher magnification 
that brings out plainly the goblet cells while 




GARDNER: GRAAFIAN FOLLICLE CELL DEVELOPMENT 


46S 



Fig 52 Very similar to Figure 48 The replacement of granulosa cells by 
squamous epithelium 

Fig 53 Another field of the same slide from which Figure 52 was made 
This is a papilloma and is growing about 5 millimeters from the dermoid 


the opposite side of the cyst, Figure 33, 
shows only a thin layer of granulosa cells 
In the second slide, the cavity was so small 
that both sides of it could be brought into 
one field and shows both the goblet cells and 
granulosa cells in one picture (Fig 34) 

The goblet cells are a type of true epithe- 
lium From these cells carcinoma may de- 
velop The fully developed carcinoma is 
usually very easy to recognize, but the one 
that is just beginning on its career of malig- 
nancy is open to various interpretations 
Figure 35 illustrates such a condition Various 
opinions have been expressed, and it is left as 
doubtful On the other hand, Figure 36 is 
from a well developed ovarian adenocarcinoma 
Another type of carcinoma is shown in 
Figure 37 There is nothing to indicate the 
type of epithelium from which it developed, 
but there is fair evidence that it started in an 
atretic cyst In the center is a mass of detritus 
such as is often seen in atretic cysts Where 
the granulosa cells should be, is a thick circu- 
lar mass of carcinomatous cells Outside of 
the whole, a theca-like structure is clearly 
indicated 

papillom v 

The beginnings of papillomas of the ovary 
arc very much the same as the development 
of the goblet cells of the adenocystomas In 
numerous sections there can be shown the 
progressive development of the special type 
of epithelium which is found in papillomas 


from the granulosa cells of old atretic cysts 
Figure 38 is clear evidence of a papilloma 
in an atretic cyst We know the space is an 
atretic cyst by the presence of a portion of 
the discus containing a degenerated ovum 
Projecting into the cyst is a papillomatous 
growth. This is no evidence that the growth 
started in this cyst It could have broken 
through the wall of the cyst. 

The beginning of a papilloma in an atretic 
cyst is shown in Figure 39 In this instance 
about three-fourths of the lining of a small 
cyst is granulosa cells In the remaining 
fourth, a papilloma is developing directly 
from the granulosa cells 

In many instances, the early papilloma is 
found in old atretic cysts too large to be 
photographed as a whole Figures 40 and 41 
are made from such a cyst In one is a dark 
thickened layer of cells that have begun to 
pile up In the other a thin layer of cells that 
are only slightly modified granulosa cells 
All papillomas are potentially malignant 
but the degree of malignancy is very variable 
Some have been known to grow for years 
with little invasion and very little destruction 
of tissue Figure 42 shows no definite indica- 
tions of malignancy while Figure 43 from the 
same slide is definitely malignant 

DERMOIDS 

According to Ewing it is generally accepted 
that dermoids of the ovary have their origins 
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in unfertilised ova This assumption can be 
verj near!} demonstrated in the specimen 
illustrated (Figs 44, 45 46 and 47) 

The ovarv from which this section was 
made was not enlarged and gross!} showed a 
small atretic C}st It n as remox ednitha large 
uterine fibroid and the growth was discovered 
at routine pathological examination 
The atretic cjst measures it millimeters 
m its long diameter b) 7 millimeters in the 
transv erse The growth occupies onl> a small 
segment of the circumference of the cjst 
Outside of it the continuous line of the theca 
i» clearl} seen, demonstrating that the grow th 
is xntracjstic Tiled upon the growth are 
manj iajers of granulosa cells while the 
remainder of the cjst is lined bj the ordinarj 
thin laver of granulosa cells commonlj seen 
in old atretic evsts The piled up granulosa 
cells indicate the position of the discus, and 
the position of the dermoid growth indicates 
that it started in the center of the discus and 
that is where the ovum should have been 
fit another section heavj squamous epi 
thehum is seen creeping along the wall of an 
atretic c>st displacing the granulosa cells 
Beneath the squamous cells are sebaceous 
glands and hair follicles The opposite side 
of the same cv«t is lined bj granulosa cells not 
jet affected (Pigs 48 and 49) 

In a third section the heavy laver of squi 
tnous epithelium i» seen lining a part of an at 
retie cjst and fading off in to granulosa cells On 
opposite side of same cjst squamous cells shift 
abruptly to granulosa cells (Figs and 51) 
The first of these three sections shows 
•sebaceous glands developing in a discus The 
other two show the gradual change from 
granulosa cells to squamous epithelium 
One slide „hows a cavil} partially lined 
with growing squamous epithelium (Tig 3 a> 
near it arc sebaceous glands h3ir follicles 
and sweat glands Within a few millimeters 
is a second cjst developing a papilloma, and 
also showing normal granuloma cells (Fig 531 
In this senes of pictures an effort has been 
made to show that the cells lining the pn 
mordial graafian follicle follow manv lints of 
development These variations in develop- 
ment arc partialh due to their embnological 
structure, and t>«nndanh due U> the influence 


of external agencies We have some know l 
edge of some of these agencies W e know that 
thegraahan follicle js induced to grow bv the 
presence of a hormone We know that when 
a mature graafian follicle ruptures it throws 
out a hormone that immediate?! counter 
balances the growth hormone anil stops the 
growth in all the other developing foil c/es 
The explanation of the further changes in 
the granulosa tells which result from the first 
process is a matter of speculation which m 
time will no doubt be cleared up ft seems 
reasonable to assume that since the normal 
changes arc due to the action of hormones 
the abnormal changes art due to a similar in 
fluence As evidence of the correctness of this 
assumption “William Cramer {2) and T S 
Horning have studied the carcinogenic prop 
erties of hormones Estrogen is closely related 
chemitallj to some of the carcinogenic hjdro 
carbons It is therefore not surprising that 
some of these induce estrus But when tested 
bj painting on the skin the estrogens proved 
inactive Subsequent?}, Eacassagne found 
that subcutaneous injection ov tr manj months 
produced mammarj cancer, even in mile 
mice This has been confirmed bv several 
workers It therefore seemed that a substance 
can be carcinogenic for one organ (the mam 
ma) and not for another (the <kw) To test 
this point Cramer ancf Horning applied a 
dilute solution of estrogen to the shn of male 
and ferna/e mue for a prolonged period The 
surprising result was that cancer developed 
in the mamma but not in the skin, and as 
readily in malts as in ft males This result 
indicates an organ specitieit) for carcinogenic 
agints a fact not prev iousl> suspected Some 
apprehension has been aroused as to the 
danger of using estrogen but ( ramer and 
Homing have shown that carcinogenesis re 
quires much larger doses and much longer 
periods than those of therapeutic admine* 
t ration 
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SCOLIOSIS 

SAMUEL KLEINBERG, M D , F A C S , New York, New York 


ALL students of scoliosis have appre- 
j \ dated two facts, (x) that early 
f \ recognition of the deformity is the 
■*' most important single factor in its 
management, and (2) that persistent and 
continuous treatment is necessary to obtain 
a satisfactory result Early recognition of 
this lesion assures the opportunity of prevent- 
ing the severe grades of the deformity, thus 
preventing the many and distressing physi- 
cal, functional, and psychic complications 
It is my intention to review the salient fea- 
tures of the symptomatology, etiology, and 
pathology of scoliosis so that we may have a 
clear concept of its clinical aspects, and to 
discuss the various forms of treatment, their 
application, and their results, in order that 
we may more accurately advise our patients 

DEFINITION 

Scoliosis is a deformity of the trunk in 
which the most conspicuous element is a 
rotary lateral curvature of the spine Fre- 
quently we are inclined to think of scoliosis as 
relating only to the spine. This is an error 
While changes in the conformation of the 
trunk and in the function of the viscera may 
be as difficult to recognize in the early cases 
as they are obvious in the advanced stages, 
yet pathological studies have shown that 
the thoracic cage and all of the thoracic and 
abdominal organs are involved in all instances 
and the change in morphology and function 
is in direct proportion to the severity of the 
deformity, of which the degree of the curva- 
ture of the spine is a fairly accurate index 
Consequently, as a matter of convenience, 
scoliosis is described in terms of the curvature 
of the spine. 

TltPES OF SCOLIOSIS 

There arc two types of scoliosis, the func- 
tional and the structural A functional scolio- 


sis is a temporary physiological distortion of 
the trunk with a lateral deviation of the 
spine This can be corrected by voluntary 
effort particularly after some instruction. 
There are no architectural changes in the 
skeleton and no alteration m the shape and 
function of the viscera Functional scoliosis 
is common between the tenth and twentieth 
years In a typical case of left dorsal scoliosis 
the spine is deviated to the left, the left 
shoulder is higher than the right, there is in- 
creased prominence of the left side of the 
back The right iliac crest, commonly but 
incorrectly referred to as the “hip” is more 
prominent than the left In a right dorsal 
functional curvature the findings are the 
opposite of those just described When the 
patient bends forward the asymmetry of the 
back disappears completely After some in- 
struction the patient can stand erect with 
his back entirely symmetrical An x-ray film 
made in the usual or supine position shows a 
normal spine and normal ribs 

TREATMENT OF FUNCTIONAL SCOLIOSIS 

A cure may be eSected by the following 
procedure All potentially causative agents 
should be removed Thus a child should not 
be permitted to carry a heavy load of books 
continuously on one side of the body The 
clothing should be adjusted so that there is no 
unequal pull on the shoulders Visual and 
auditory deficiencies must be removed or 
compensated. Obesity must be rectified by 
dietary restriction An explanation should 
be given to the patient, if old enough, of the 
nature of the faulty attitude and he must be 
patiently shown how to sit, stand, and walk 
correctly Corrective and symmetrical gym- 
nastic exercises should be taught and these 
should be performed daily for many months 
under the direct supervision of the physician 
or one specially trained in this type of work 
These exercises improve muscle tone, serve 
as a stimulus to physical activity, and de- 
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tig t Right dorsal curve a Photographs of patient standing erect and bending forward Note asvrametrv 
» deviation of dorsal segment of spine to the nght prominence of lelt ihac crest ( hip ) inclination 

of left side of abdom n and backward projection of ribs on right side b \ ray picture showing deviation of 
dorsal vertebra; to the right with ape* of curve at seventh dorsal Note increased angulation and separa 
tion of right ribs and approbation and reduced angulation of left ribs Distance betn een pine and periph 
er> of costal ca*e reduced on ri„ht side Slight compensate curve to left in lumbar region 

vi lop the habit o! holding the body masim Structural scoliosis has been divided into 


metrical attitude The program of treatment 
must be carried out over i to 2 years to assure 
the permmencv of the cure 

STKICTURM SCOLIOSIS 
Structural scoliosis though less frequent 
than the functional type is \astl\ more tm 
port ant because it signifies the existence of an 
organic change in the various tissues and not 
uncommonly grave functional visceral dts 
turbanccs and psychic imbalance V struc 
tural scoliosis is one in which there is a fued 
dcformit) of the trunk which the patient 
cannot voluntarily correct White all of the 
components of the trunk are involved in this 
deformity it is described in terms of the ab 
normality of the spine, the changes of which 
are the most apparent 


three grades mild, moderate and severe 
according to the degree of deviation and 
rotation of the vertebra The terms em 
ploy ed to describe the scoliosis relate also to 
the section of the spinal column involved the 
direction of the convexity of the curve and 
the known or likely etiology Tor instance 
one speaks of a moderate paralytic right 
dorsolumbar curvature, meaning that all or 
most of the dorsal and lumbar vertebra; arc 
deviated to the nght the curvature is of a 
moderate degree and has follow ed an attack 
of infantile paraly sis 

A description of typical examples of struc 
tural scoliosis follows 

Right dorsal scoliosis (Fig 1 o) In a pos 
tenor view of a patient with this deformity 
one obsen es that the nght shoulder is higher 
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than the left The ribs on the right side 
project backward The right scapula is far- 
ther away from the midline and is more 
prominent than the left, its inferior angle 
projects backward conspicuously There is a 
flatness or hollowness of the chest on the left 
side The line of the dorsal spinous processes 
is deviated to the right There is prominence 
of the left iliac crest, popularly called the left 
hip This prominence may be further em- 
phasized by deflection of the trunk to the 
right The lumbar area may be symmetrical 
but more often the left side is slightly more 
prominent than the right, due to compensa- 
tory deviation and rotation of the lumbar 
vertebrae to the left The neck may be sym- 
metrical or the cervical vertebrae may be 
mildly deviated to the left In some in- 
stances, especially in the severe grades, there 
may be an increase in the normal backward 
curve of the dorsal segment causing a kypho- 
scoliosis The pelvic and shoulder girdles are 
usually in the same vertical plane In some 
instances in which there is a marked lordosis 
or exaggeration of the normal lumbar forward 
curve, the shoulders may be in a plane con- 
siderably behind that of the pelvis In the 
normal subject a vertical line dropped from 
the occipital protruberance will pass through 
the intergluteal fold In a right dorsal scolio- 
sis the cervical and lumbar vertebne may 
remain in the same vertical line or the trunk 
may be tilted to the right so that the line of 
the occipital protruberance is 1 to 3 inches 
to the right of the intergluteal fold When 
the patient bends forward the asymmetry of 
the back and the backward projection of the 
right ribs becomes exaggerated Deviation 
of the spine is best noted in the erect position 
but rotation of the vertebra:, as evidenced 
by the backward projection of the ribs on one 
side, is seen to advantage when the patient 
bends forward This fact is important be- 
cause m instances in which there is only a 
mild deformity it may not be apparent in the 
erect position, especially in stout children, 
but is always and easily recognizable when 
the individual bends forward The anterior 
view of the body will show an opposite de- 
formity of the chest, the right side is flat 
and the left side prominent This deformity 



Fig 2 Left lumbar curve Lumbar vertebra: are 
deviated and rotated to the left, apex at midlumbar area 
There is a slight compensatory curve in the dorsal seg- 
ment, but the chest as a whole is altered but very little 

in a well developed girl in the adolescent 
period results in unusual prominence of the 
left breast Frequently a girl is first brought 
to us for .examination because of a “high 
hip ” or a “ big breast ” 

An anteroposterior x-ray film (Fig 1, b) 
show's the dorsal segment to be deviated to 
the right with the apex of the curve about 
the mid-dorsal vertebra: The dorsal verte- 
bra: are not only deviated but rotated to the 
right It is the rotation of the vertebra: that 
causes the angulation and backw'ard projec- 
tion of the ribs The ribs on the right side 
have an increased inclination The ribs on 
the left side are nearer to one another and 
flatter and their inclination is markedly re- 
duced The distance between the spine and 
the left side of the chest wall is greatly in- 
creased The cervical and lumbar vertebra: 



» b 

I [*«» , r Rl "ht djrsal curve a Photographs of patunt standing erect and bending forward Note symmetry 
of bad dcmtioo of dorsal segment of pine to the right prominence of left iliac crest ( hip ) incurvation 
of lift side of abdom n and backuar) projection of ribs on right side b \ ny picture showing deviatnn of 
dorsal vertebra? to the right with apes of curve at seventh dorsal Note increased angulatnn and separa 
turn of right nbs and approximation and reduced angulation of left ribs Distance between spine and pcriph 
cry of costal ca’c reduced on right side Slight compensatory curve to left in lumbar region 


Vtlop the habit of holding the body masjm 
metrical attitude The program of treatment 
must be earned out ov er i to 2 y cars to assure 
the ptronnenc} of fbc cure 

STRLCTUR \l SCOLIOSIS 
Structural scoliosis though less frequent 
than the functional t>*p c >s n astl> more tm 
portant because it signifies the existence of an 
organic change in the v anous tissues and not 
uncommonly grave functional visceral dis 
turbances and psychic imbalance A struc 
tunl scoliosis is one in which there is a fixed 
deformity of the trunk which the patient 
cannot \oluntanl) correct \\ hilc all of the 
components of the trunk are involved in this 
deformity it Is described m terms of the ab 
normality of the «pinc, the changes of which 
ire the most apparent 


Structural scoliosis has been divided into 
three grades mild moderate, and severe 
according to the degree of deviation and 
rotation of the icrtebrr The terms cm 
ployed to describe the scoliosis relate also to 
the section of the spinal column involved the 
direction of the convexity of the curve and 
the known or likely etiology Tor instance 
one speaks of a moderate paralytic right 
dorsolumbar curvature meaning that all or 
most of the dorsal and lumbar vertebra? arc 
deviated to the right the curvature is of a 
moderate degree and has followed in attack 
of infantile paraly sis 

\ description of typical examples of struc 
tural scoliosis follows 

Right dorsal scoliosis (/■/? / u) In a pos 
tenor view of a patient with this deformity 
one observes that the right shoulder is higher 
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than the left The ribs on the right side 
project backward The right scapula is far- 
ther away from the midline and is more 
prominent than the left, its inferior angle 
projects backward conspicuously There is a 
flatness or hollowness of the chest on the left 
side The line of the dorsal spinous processes 
is deviated to the right There is prominence 
of the left iliac crest, popularly called the left 
hip. This prominence may be further em- 
phasized by deflection of the trunk to the 
right The lumbar area may be symmetrical 
but more often the left side is slightly more 
prominent than the right, due to compensa- 
tory deviation and rotation of the lumbar 
vertebra to the left The neck may be sym- 
metrical or the cervical vertebra: may be 
mildly deviated to the left In some in- 
stances, especially in the severe grades, there 
may be an increase in the normal backward 
curve of the dorsal segment causing a kypho- 
scoliosis The pelvic and shoulder girdles are 
usually in the same vertical plane In some 
instances in which there is a marked lordosis 
or exaggeration of the normal lumbar forward 
curve, the shoulders may be in a plane con- 
siderably behind that of the pelvis In the 
normal subject a vertical line dropped from 
the occipital protruberance will pass through 
the intergluteal fold In a right dorsal scolio- 
sis the cervical and lumbar vertebra; may 
remain in the same vertical line or the trunk 
may be tilted to the right so that the line of 
the occipital protruberance is 1 to 3 inches 
to the right of the intergluteal fold When 
the patient bends forward the asymmetry of 
the back and the backward projection of the 
right ribs becomes exaggerated Deviation 
of the spine is best noted in the erect position 
but rotation of the vertebra, as evidenced 
by the backward projection of the ribs on one 
side, is seen to advantage when the patient 
bends forward This fact is important be- 
cause in instances in which there is only a 
mild deformity it may not be apparent in the 
erect position, especially in stout children, 
but is always and cash}' recognizable when 
the individual bends forward The anterior 
view of the body will show an opposite de- 
formity of the chest, the right side is flat 
and the left side prominent This deformity 



Fig 2 I.eft lumbar cur\e Lumbar vertebra; are 
deviated and rotated to the left, apex at midlumbar area 
There is a slight compensatory curve in the dorsal seg- 
ment, but the chest as a whole is altered but very little 

in a well developed girl in the adolescent 
period results in unusual prominence of the 
left breast Frequently a girl is first brought 
to us for examination because of a “high 
hip’’ or a “big breast ” 

An anteroposterior x-ray film (Fig 1, b) 
shows the dorsal segment to be deviated to 
the right with the apex of the curve about 
the mid-dorsal vertebra The dorsal verte- 
bra are not only deviated but rotated to the 
right It is the rotation of the vertebra that 
causes the angulation and backward projec- 
tion of the nbs The ribs on the right side 
have an increased inclination The ribs on 
the left side are nearer to one another and 
flatter and their inclination is markedly re- 
duced The distance between the spine and 
the left side of the chest wall is greatly in- 
creased The cervical and lumbar vertebra 



fjg j Right dnrsohimbar curve a and b Apex of curie at tenth dor sal Marked inclination o t left side o! 
chest and abdomen Note asymmetry of back anl backward projection of right ribs 

may be in the midlinc so that the spine looks slightly altered as to give no evidence of it 
like a question mark Usually there is a climcallj In the severe grades however, 
slight compensatory deviation to the left in there is marked distortion of the lungs the 
both the cervical and lumbar vertebra: At heart is displaced the abdominal viscera are 
the apex of the dorsal curve the vertebra: crowded downward toward the pelvis In 
arc w edge shaped the degree depending on the this group of cases there may be not only 
seventy of the curve pain in the back but dvspnea on slight exer 

The vertical diameter of the trunk is al tion and a marked reduction in the capacity 
wavs reduced In the mild curve this may for phy sical exercise 
be of no practical significance In the severe Left lumbar scoliosis In a posterior view 
type the reduction may be very noticeable the most noticeable features are prominence 
with conspicuous shortening of the patients of the left lorn with hollowness and incurva 
height and telescoping of the chest into the tion of the right loin The spine presents a 
abdomen so that the lower ribs may be very deviation of the lumbar vertebra to the left 
near to, in contact with or even below, the with a variable degree of compensatory curve 
iliac crests in the dorsal region to the right The shoul 

The thoracic and abdominal organs are der and pelvic girdle s are in the same vertical 
involved to a degree commensurate with the plane On palpation there is an abnormal 
seventy of the curvature In the mild cases softness in the right loin whereas m the left 
the lungs heart, and abdominal organs arc so loin there is an unusutl firmnos the fingers 
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feelmg a bony resistance In an anterior 
view the most notable feature is an incurva- 
tion of the right side of the abdomen with 
prominence of the right iliac crest 

An anteroposterior x-ray picture (Fig 2) 
shows a deviation and rotation of the lum- 
bar vertebrae to the left In the midlumbar 
region there is wedging of the vertebrae The 
extent of the deformity of the vertebrae de- 
pends upon the degree of the curvature 
There is always some slight deviation of the 
sacrum to the right In the severe cases 
there may be marked distortion of the pelvis, 
which in the female may be a menace during 
childbirth 

In a simple lumbar curve the thoracic 
organs are practically unaffected The ab- 
dominal organs are only slightly affected, 
since most of them are in front of, and not in 
intimate contact with, the spine The liver, 
spleen, and kidneys placed high up in the 
abdomen he over the transitional vertebrae 
between the thoracic and lumbar segments, 
in which region there is a minimal deformity 
Consequently, they are not affected except 
in the very extreme cases in which there is 
marked reduction of the vertical diameter 
of the abdomen 

Right dorsolumbar curoalurc ( Fig j, a) 
When all of the dorsal and lumbar vertebra; 
are involved in a single curve the apex of 
the curve is usually at about the tenth dor- 
sal vertebra, the curve beginning at the 
third or fourth dorsal and terminating at the 
lumbosacral junction These curves vary 
from exceedingly mild m the so called idio- 
pathic variety to extremely severe as is often 
seen in paralytic deformities The posterior 
view will show an exaggeration of the find- 
ings of a simple dorsal curve In the dorso- 
lurnbar curve there is often a marked devia- 
tion of the trunk to the right The vertical 
diameter of the trunk may be reduced so that 
the right ribs are in contact with the right 
iliac crest and the left ribs below the left 
iliac crest, resulting in friction between these 
parts and pain in the back or abdomen In 
an anterior view there is asymmetry of the 
chest and abdomen The x-ray picture (Fig 
!• bf shous a single cun c extending from 
the upper dorsal region to the lumbosacral 



Fig 4 Compound curve, right dorsal left lumbar The 
dorsal and lumbar segments are approximately of equal 
extent and severity The deviation and rotation elements 
m each segment are of equal degree 

j’unction with very mild involvement of the 
cervical region and rarely a distortion of the 
sacrum, except in the paralytic cases in 
which there may be a unilateral contraction 
of the pelvis or a very severe deformity of 
the entire pelvis 

Right dorsal left lumbai scoliosis ( Fig 4) 
This is the most frequent of the compound 
curves The features of this curve combine 
those of the simple dorsal and the simple 
lumbar curves In the typical right dorsal 
left lumbar curve the shoulders are usually 
on the same horizontal plane The dorsal 
vertebra; are deviated and rotated to the 
right The ribs on the right side project back- 
uard and are abnormally angulated There 
is lateral compression of the right side of the 
chest and flatness or hollowness of the left 
side There is prominence of the left loin and 



may be in the midlinc so that the spine looks 
like a question mark Usually there is a 
slight compensator deviation to the left in 
both the cervical and lumbar \crtcbrc At 
the apex of the dorsal curve the vertebrx 
arc w edge shaped , the degree depending on the 
scveritv of the curve 

The vertical diameter of the trunk is al 
ways reduced In the mild cune this may 
be of no practical significance In the severe 
type the reduction may be \ cry noticeable 
with conspicuous shortening of the patients 
height and telescoping of the chest into the 
abdomen so that the lower ribs ma> be very 
near to in contact with or even below the 
iliac crests 

Hie thoracic anil abdominal organs are 
involved to a degree commensurate with the 
scveritv of the curvature In the mild cases 
the luni's, heart and abdominal organs are so 


slightly altered as to give no evidence of it 
clinically Jn the severe grades however 
there is marked distortion of the lungs, the 
heart is displaced, the abdominal viscera are 
crowded downward toward the pelvis In 
this group of cases there may be not only 
pain in the back but dy spnea on slight ever 
tion and a marked reduction in the capacitv 
for phy sical exercise 

left lumbar scoliosis In a posterior view 
the most noticeable features arc prominence 
of the left loin with hollowness and incurva 
tion of the right I am The spine presents a 
deviation of the lumbar vertebra; to the left 
with a variable degree of compensatory curve 
in the dorsal region to the right 1 he shoul 
dcr and pelvic girdles are in the same vertical 
plane On palpation there is an abnormal 
softness in the right loin whereas in the left 
loin there is an unusual firmness the fingers 
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the soft tissues, just as it is, for instance, in 
torticollis In a study of 46 cases of congeni- 
tal scoliosis in infants Harrenstein came to 
the same conclusion 

Acquired scoliosis There are two groups, 
a small one in which the cause is recognized 
and a large one in which there is no discover- 
able causative factor 

Acquired scoliosis of known cause In the 
known forms there are scolioses that may be 
definitely attributed to the following reason- 
ably certain causative agents 

Rickets Rickets by disturbing the nutri- 
tion and the growth and shape of the verte- 
brae may cause scoliosis Rachitic scoliosis 
is often severe and resistant to correction 
In continental countries, where rickets is 
more common than in our own, it is said that 
rickets accounts for about 30 per cent of the 
cases of scoliosis In this country, in which 
there has been a sharp decline in the inci- 
dence of rickets, there is only a comparatively 
small percentage of scoliosis in which rickets 
can be assumed to be the cause 

Infantile paralysis ( Fig 6). This is a com- 
paratively frequent cause of scoliosis In 
1926, reviewing a large number of paralytic 
cases, I estimated that about 5 per cent 
developed scoliosis This was confirmed in a 
recent review of 221 private cases in which 
there were 12, or 5 per cent, of paralytic ori- 
gin The cause of the scoliosis in this disease 
is muscle imbalance It is not uncommon to 
see, for instance, a right dorsolumbar scoliosis 
in a paralytic child with paralysis or paresis 
of the muscles of the right side of the abdo- 
men Similarly paresis of one leaf of the dia- 
phragm or of some spinoscapular or erector 
spina muscles will result in a spinal curvature 
Lesions of the chest Empyema is a well 
known cause of scoliosis The convexity of 
the curvature is away from the side of the 
empyema The curvature is initiated by the 
persistence of the attitude of deviation of the 
trunk assumed to relieve discomfort A sin- 
gle curve is formed with the convexity toward 
the well side In a long drawn out illness the 
deformity may become severe Recently 
there has appeared a type of scoliosis which 
is apparently secondary to the extensive 
thoracoplasties being performed for pul- 



Fig 6 Severe paralytic scoliosis Note the marked 
deflection of the trunk to the right and the severe angula- 
tion and backward projection of the right ribs The ex- 
tensive muscular paresis accounts for the laxity of the 
tissues of the trunk and lack of voluntary control of pos- 
ture This type of scoliosis requires a spine fusion for 
stabilization of the vertebral column 


monary tuberculosis The etiology is depend- 
ent upon the loss of the bony wall of the 
chest by removal of some ribs The scoliosis 
is always toward the side of operation The 
deformity in the adult is mild In children 
and in an occasional adult the deformity may 
be severe It differs from the ordinary scolio- 
sis in that there is a deviation but hardly any 
rotation of the vertebra: Thus in the usual 
thoracoplasty scoliosis there is lacking the 
customary backward projection of the chest 
on the convex side of the curve In those 
thoracoplasties in which large fragments of 
the ribs adjacent to the spine are left, a scolio- 
sis does not develop Perhaps in the future 
a satisfactory thoracoplasty will be possible 
leaving substantial segments of ribs near the 
vertebra: To prevent the occurrence of 

scoliosis following thoracoplasty the opera- 
tion of resection of the ribs has been com- 
bined with a spine fusion 
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Iig 5 Congenital scolnsi* Note hemivertebra on left 
side between tenth and eleventh dorsal vertebra; and on 
right side Ixtnecn eleventh and twelfth dorsal 


flatness or hollowness of the right loin with 
prominence of the right iliac crest When the 
patient bends forward the asymmetry of the 
bach becomes very evident This t>pc of 
curvature vanes from the very mild to the 
severe as do all other curvatures In an 
anterior view there is asymmetry of the chest 
and abdomen The right side of the chest is 
flat and the left is convex In the very severe 
types of this deformity there mi) be a tele 
scoping of the chest into the abdomen with 
diminution of their capacity and functional 
disturbance of both the intra thoracic and 
the abdominal organs (Table I ) 

ETIOLOGY 

There arc two types of structural scoliosis 
congenital and acquired In the congenital 
group there are two subdivisions one in 
which there is a recognizable deformity of 


TABLE I — ANALYSIS OF 221 PRIVATE 
CASES OF STRUCTURAL SCOLIOSIS 


Type of curvature recorded in 
Right dorsal 
1 eft dorsal 
Right lumbar 
Left lumbar 

Right dorsal left lumbar 
1 eft dorsal right lumbar 
Right dorso lumbar 
1 eft dorso-lumhar 
Degree of curvature recorded in 
Mild 

Moderate 
Severe 



AS Jl 
5 

31 15 
55 25 1 

42 I0’» 
2% 10 
itg 

6o jo 
^ 44 


one or more of the vertebre or nbs and the 
other in which there is no recognizable bony 
defect 

Congenital deformity uilh manifest osseous 
defect ( Fig 5) The commonest type is one m 
which there is an extra centrum or body of a 
vertebra This is usually m the form of a 
wedge that is interposed between two ver 
tebra, causing a lateral deviation of the 
spine The next is a wedge formation of a 
vertebra The third type is a fusion of part 
of one vertebra with another forming a wedge 
mass The fourth is a spina bifida occulta of 
varying degree involving one or many verte 
bra All of these represent developmental 
anomalies or defects They may be present 
singly or in any combination and involve 
only one segment of the spine several seg 
ments, or even the entire spine In the ma 
jonty of instances the curvature resulting 
from a congenital scoliosis with a manifest 
osseous defect is a simple curve and does not 
advance to an extreme deformation of the 
entire trunk When there are multiple de 
fects a severe kyphoscoliosis may result 
Congenital scoliosis uilhout manifest bony 
deformity This type is usually seen in early 
childhood or during infancy The x ray pic 
tures show a scoliosis but no abnormal for 
mation of any of the vertebra; It may be 
admitted that because of the slight ossifica 
lion at this early age wedge vertebre may 
not be sufficiently dearly outlined to be 
recognizable But in many of these cases 
observed over a period of vears it becomes 
apparent that the primary lesion was a mal 
development and unilateral contraction of 
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Fig 9 Mild scoliosis Shows effect of corrective plaster Note that there is practically a complete correction of the 

jacket a, left Before treatment b, In corrective jacket curvature 


formity of the spine In my own practice I 
have seen a fairly large number of instances 
in which not only 2 but even 3 and 4 members 
of a family have had scoliosis In a recent 
study I found an incidence of 10 per cent of 
hereditary cases I believe this figure is 
rather less than the actual because the his- 
tones do not always record this detail Par- 
ents so often wish to hide the fact that either 


cause for all or some of them Some years ago 
certain schools felt that the vast majority of 
the acquired scolioses were paralytic in 
origin I felt then, and I am certain now, 
that that is not so, for in the majority of in- 

TABLE II —ETIOLOGY IN 1 98 CASES OF 
STRUCTURAL SCOLIOSIS 

Per 

Cases cent 


of them or any relative has a curvature of the 
spine 

Idiopathic scoliosis (Table III When all 
of the known causes of the acquired form of 
scoliosis have been grouped together they 
form about 30 per cent of the total number of 
cases In the remainder, or 70 per cent, there 
is no known cause Consequently they have 
been grouped under the term of idiopathic, 
and I believe they must stay in that group 
until such time as we can identifv a definite 


146 

21 

12 

9 


70 

10 

6 

4/4 


Idiopathic 
Hereditary’ 

Paralytic * 

Congenital 
Rachitic 

Vertebral epiphysitis 1 

Spondylitis x 

Pleurisy x 

Dislocation of hip 1 

Arthritis of shoulder 1 

Dcfcctnc \1s10n 1 

Synngomy clia 1 

Heart disease x 

This list does not include other well known but infre- 
quent etiological factors 
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Tig 7 Reduction of curvature by forcible correction 
and application of plaster of Paris jacket a Photograph 
of patient with paral>tic scoliosis before treatment was 
instituted b Patient su pended by Sayre halter Note 


effect of longitudinal traction this is more marked in 
paralytic than in idiopathic ca es c \pplication of cor 
rective forces by lateral traction straps d Ilaster-of 
Pans jacket maintaining patient in corrected attitude 


Inequality oj the loiter limbs A slight dis 
pant} in the lower limbs will not cause a 
scoliosis When, however, because of disease 
in or deformit} of a lower limb there is a 
marked incqualit} , with a shortening of an 
inch or more, there is a deviation of the lum- 
bar spine to the side of the shortened limb 
with a compensator} curve in the dorsal 
region in the opposite direction It does not 



Fig 8 Correction of cun Hurt by traction on a com ex 
frame Traction obtained through weights Vs much as 
u< pounds lu\e been used with eery little discomfort to 
the patient The btovr bottles are uvd s es era! tunes a da> 
for thorough aeration of lungs 


necessaril} follow that when one leg is 
shorter than the other a scoliosis will ensue 
but an inequalit} of the lower limbs should 
be compensated during adolescence at least 
by an appropriate lift in the corresponding 
shoe 

Dejech c usion or hearing ma\ cause pos 
tures which ma) initiate a scoliosis 

Torticollis particular!} the so called con 
genital variet} is accompanied b} a second 
ar} scoliosis 

\eurological disturbances such as s} ringo 
rrn elia I ricdrcich s ataxia and spastic paral 
}sts have frequently an associated scoliosis 
Heart disease docs not general!} cause 
scoliosis but in the exceptional case in which 
there has been an enormous hypertrophv of 
the heart a scoliosis is seen It is difficult to In 
certain of the exact mechanism of the patho 
genesis of the scoliosis The important point 
in this relationship is to appreciate the tm 
perative need to treat the heart condition to 
minimize its ill effects as that is the best 
means of controlling the scoliosis 
Hereditary scoliosis In certain families 
there is a distinct tendmev to scoliotic de 
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Fig 9 Mild scoliosis Shows effect of corrective plaster 
jacket a, left Before treatment b, fn corrective jacket 


Note that there is practically a complete correction of the 
curvature 


fortuity of the spine In my own practice I 
have seen a fairly large number of instances 
in which not only 2 but even 3 and 4 members 
of a family have had scoliosis In a recent 
study I found an incidence of 10 per cent of 
hereditary cases I believe this figure is 
rather less than the actual because the his- 
tones do not always record this detail Par- 
ents so often wish to hide the fact that either 
of them or any relative has a curvature of the 
spine 

Idiopathic scoliosis (Table II) When all 
of the known causes of the acquired form of 
scoliosis have been grouped together they 
form about 30 per cent of the total number of 
cases In the remainder, or 70 per cent, there 
is no known cause Consequently they have 
been grouped under the term of idiopathic, 
and I believe they must stay in that group 
until such time as we can identify a definite 


cause for all or some of them Some years ago 
certain schools felt that the vast majority of 
the acquired scolioses were paralytic in 
origin I felt then, and I am certain now, 
that that is not so, for in the majority of in- 

TABLE II —ETIOLOGY IN I9S CASES OF 
STRUCTURAL SCOLIOSIS 

Idiopathic 
Hereditary 
Paralj tic 
Congenital 
Kachitic 

Vertebral epiphjsitis 
Spondylitis 
1’lcunsj 

Dislocation of hip 
Arthritis of shoulder 
Defective vision 
Sv nngomv cha 
Heart disease 

This list does not include other well known but infre- 
quent etiological factors 


Cases 

146 

21 

12 

9 


Per 

cent 

7 o 
10 
b 

4 'A 
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hg 10 Severe scoliosis So called razor back deform 
ity '•pine look* like a reversed question mark a left Note 
short sharp curve with extreme reduction in capacity 


of riRht side of chest b Satisfactory improvement 
Tatient was treated on convex frame with traction of ioj 
pounds 



stances there is no history of an attack of 
infantile paralysis nor is there any evidence 
of paralysis of muscles anywhere in the body 

PROPIIkLWIS 

Since about 70 per cent of all cases of 
scoliosis arc idiopathic that is of unknown 
origin there is actually very little one can do 
to prevent the onset of this deformity We 
can however frequently prevent an existing 
scoliosis from increasing Thtrtfore if we 
can manage to get the cases early much can 
be done to retain the diformity in its mild 
stati 

In an analysis of at private cases I found 
that the age whin thi deformity was tirst 
naUctt J was mentioned in 179 cases (lablt 
III) Of this number 1 18 or 0 3 per cent wire 
between the ages of jo and 14 yein. In 
main of those perhaps the majority thi dt 


formity was already well established so that 
it is reasonable to conclude that the scoliosis 
had already been in existence lor sivcral 
years In an additional 27 cases or 15 p cr 
cent, the children wire under so y ears 0/ age 
We may therefore safely assume that in a 
large majority at least So per cent the de 
formity has its origin between the seventh 
and tenth years \ little reflection will show 
that this is the period when children having 
acquiree! a measure of independence, being 
able to bathe and dress unassisted are no 
longer under the 1 arcful scrutwv of the 
mother Much time even several ytars mav 
be lost before the existence of the scoliosis is 
recognize el It is therefore at this age as 
we now appreciate it that the child must be 
particularly carefully observed 

The means wherebv we may di cover a 
sioIioms in its mild stage an the following 
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1 Frequent physical examinations This 
is possible for the pediatrist, who usually has 
occasion to see every child under his care 
one or more times a year 

2 Stout children in whom the adipose 
tissue may obscure a mild curvature must be 
examined especially carefully, for such a child 
may not show any apparent abnormality in 
the upright position But if the child is asked 
to bend forward there will be an easily recog- 
nizable asymmetry of the back due to the 
backward projection of the ribs on the convex 
side. 

3 We should anticipate the appearance of 
scoliosis in a child who has had an attack of 
infantile paralysis 

4 We must be on the lookout for and 
correct physical defects that lead to asym- 
metry of the trunk such as visual or aural de- 
ficiency, torticollis, empyema, or an organic 
neurologic lesion 

5 All school furniture should be adjustable 
so that a child may read and write at his desk 
in a normal position and without undue mus- 
cle strain 

6 Particularly careful examination should 
be made of children in families in which there 
are some members with scoliosis 

7 Prolonged or exhausting illnesses are 
likely to be followed by muscle weakness and 
even muscle imbalance which may lead to 
scoliotic deformity A child, recovering from 
a prolonged illness, ought not to be allowed to 
undertake severe mental or physical work 
until he has regained his normal resistance 

TREATMENT 

The treatment of structural scoliosis de- 
pends upon the age of the patient, the type 
and the degree of the curvature As vail be 
seen from the figures in Figure i the large 
majority of cases are seen in children Scoli- 
osis in the infant and in the adult constitutes 
a very special problem and will be taken up 
separately. In a child the chief factors in- 
fluencing the mode of therapy are the etiology 
and the severity of the curvature As most 
cases are idiopathic this group will receive 
attention first 

Mild idiopathic scoliosis. The primary con- 
cern here is to prevent an increase of the de- 


TABLE III — ANALYSIS OF 221 CASES OF 
STRUCTURAL SCOLIOSIS 
Private patients examined between 1928 and 1937 




Per 


Cases 

cent 

Total number 

221 


Males 

41 

18# 

Females 

180 

8 lX 

Age Men deformity was recognized 



Number of cases in which this information was 



recorded 

179 


Years 



0 to 1 

3 


1 to 2 

1 


2 to 3 

5 


6 to 9 

18 

IO 

io to 14 

IT 5 

6 4 

14 to 16 

21 

12 

18 to 25 

14 


34 to 35 

2 


Measurement of length of lower limbs 


Total number 

no 


Limbs of equal length 

102 


Right limb longer than left 

7 


Left limb longer than right 

1 



formity, for, as previously indicated, if the 
curve remains mild the patient will have no 
inconvenience, physical or functional The 
most effective measure at our disposal to 
obtain this result is gymnastic exercise 
Teschner’s system of exercises is an excellent 
one and is used very widely in our country 
The family and the patient must be impressed 
with the fact that this method of treatment 
by gymnastic exercises does not operate 
rapidly and must be continued over a very 
long period At times it is helpful to combine 
w r ith the exercises a light corset of leather or 
celluloid 

Moderate idiopathic scoliosis The aim of 
treatment in this group is twofold: reduction 
of the deformity and maintenance of the cor- 
rection In a general way this is accomplished 
by the use of corrective and retentive appa- 
ratus and gymnastic exercise. Many correc- 
tive methods are available Each surgeon 
should use that procedure with the details of 
the technique of which he is intimately ac- 
quainted The treatment of scoliosis involves 
very 1 ; careful attention to detail, it is time con- 
suming, laborious and requires unusual pa- 
tience on the part of the surgeon who must 
continuously exhibit a sympathetic and en- 
couraging spirit Few men arc temperament- 
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a))y qualified to conduct this treatment 
According!) only those orthopedic surgeons 
mho are specialty interested in, and are willing 
to devote the necessary care to, the treatment 
of scoho'-is ought to engage in it A carefully 
planned and properly applied plaster jacket 
is an efTectn e modality, while an indifferently 
applied jacket may actually cause an increase 
of the scoliosis Making a good plaster jacket 
is as much a work of experience and expert 
ness as the performance of a major operation 
Reduction of lie cu nature This can be ob 
tamed either through a corrective plaster of 
Pans jacket or by employing traction on a 
com cx frame The former method is ambula 
tory and permits the patient to be about and 
attend school The latter requires recum 
bency The former takes many months of 
treatment, the latter only a few weeks 

I pphcaUon of a corrective plaster of Paris 
jacket (Fig 7) The patient is suspended by 
a Say re halter until his feet lightly rest on the 
floor The traction thus employed senes 
partially tostraighten the spine The shoulder 
and pelvic girdles are fixed by lateral bands of 
canvas or flannel A lateral traction strap is 
then placed over the convexity of the curve 
and attached to a bar on the opposite side of 
the body As this band is tightened the spine 
is further straightened A large removable 
pad Is placed over the concavity of the back 
from the spine to the anterior axillary line to 
provide an opportunity for additional correc 
Uon of the spine A plaster-of Pans jacket is 
applied A large window is cut out over the 
concave side of the curvature Two small 
windows are cut out over the convex side 
through these thick felt pads are inserted 
every few days The pads push the spine over 
to the concave side ard increase the correction 
A jacket is left on until the maximum iro 
proveraent in U is obtained This usually 
takes an average of 8 weeks A new plaster 
jacket is then applied Additional jackets 
are applied until the greatest potential im 
provement or reduction of the curvature is 
obtained This usually takes about 6 months 
Traction on a con-tt frame (Fig b) This 
method is m m> experience the simplest the 
fastest and the moat effective means of im 
proving a scoliosis The patient is placed on 


a convex frame A Sayre halter is adjusted 
at the head of the bed for traction on the 
patient's head A pelvic girdle is applied 
On each side of this there is attached a band 
of webbing vbich extends to the foot of the 
bed To each band is attached a rope going 
over a pulley and holding a weight for trac 
tion on the pelvis Thus we are able to exert 
longitudinal traction on the spine As the 
patient is recumbent the force of gravity and 
the superincumbent weight of the body on the 
spine are removed as deforming elements 
Moreov er, in the continuous recumbency the 
muscles relat and the deforming influence of 
their pull is eliminated One begins with 
about 5 pounds of traction on the head and 
5 on each side of the pelvis Each day r to 3 
pounds arc added to each weight, that is, the 
total pull is increased by from 3 to 9 pounds 
daily Lateral traction may be added over 
the chest at the apex of the convexity A 
certain amount of correction is obtained by 
the altitude of hj-perextemion and constant 
pressure on the ribs on the convex side of the 
curve In addition expansion of the chest 
and thorough aeration of the lungs are favored 
by the use three or four times a day, of blow 
bottles In this method the roentgenogram 
reveals a remarkably rapid change in the 
spine Within 4 to 8 weeks the maximum 
potential improvement m the curvature is 
obtained This treatment has only one pos 
sible disadvantage viz it is most conven 
tently carried out m a hospital and there 
lore it involves the cost of ho pitahzation and 
interruption of schooling (Figs 9 and jo) 
W'hen the maximum improvement has been 
obtained by either the corrective plaster 
jacket or traction on a convex frame the pa 
tient is provided with a corrective or asym 
mitrica) celluloid corset and a long period of 
gy mnastic ex erases is instituted This part 
01 the treatment lasts at least 2 years 
Gradually the corset is left off at first for 
several hours each dav later for a dav at a 
time, and finally altogether The above 
treatment by cither of the corrective measures 
if earned out uninterruptedly yields satis 
factory results in about 80 per cent of the 
cases In the remainder in which the ae 
formity increases despite all treatment a 
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spine fusion operation is advisable in the hope 
of checking any further increase of the de- 
formity. 

Severe idiopathic scoliosis. The cases of 
severe scoliosis can be divided into those with 
a stationary deformity and no symptoms and 
those with increasing deformity with or with- 
out symptoms If the deformity has not in- 
creased within several years and the in- 
dividual has been able to attend to his or her 
general duties or occupation no treatment is 
indicated. If, however, the deformity is in- 
creasing the treatment should consist of 
reduction of the curvature as far as may be 
possible, either through corrective plaster-of- 
Paris jackets or preferably by traction on a 
convex frame, followed by a fusion operation 
on all of the vertebrae in the predominant 
curve, in the hope that solidification of the 
spine will stabilize it and prevent further 
increase of the scoliosis 

Paralytic scoliosis The most favorable 
time for treatment is during the early stage 
when the deformity is very mild. If one can 
decide just what is causing the scoliosis, as 
for instance a unilateral abdominal paralysis 
or a shortened limb, this factor should be 
coirected by a fascial reinforcement of the 
paralyzed side or a compensatory lift under 
the short leg Support of the back should be 
applied early and maintained for several or 
even many years in the hope of preventing 
increase of the curvature The tendency in 
paralytic scoliosis is for the curvature con- 
tinuously to increase often to a very severe 
degree with so called razor back angulation 
of the ribs, telescoping of the chest into the 
abdomen and marked lateral and antero- 
posterior distortion of the trunk With this 
in mind it is probably advisable to fuse the 
spine in every case of paralytic scoliosis 

Scoliosis in infants The deformity is best 
controlled by placing the infant on a convex 
frame with mild traction, or, as Harrenstein 1 
suggested, by keeping the infant contin- 
uously in a corrective plaster-of-Paris bed. 
The treatment must be carried out for several 
years until the spine is either straight or only 
mildly curved And even then it is probably 

'Hirrcnstem, R J Die S'coUose bei Saenglxngea und lhre Bebandlung 
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advisable for the patient to wear a corset 
until puberty 

Structural scoliosis, operative treatment There 
are two types of operation that are frequently 
employed in the management of scoliosis, viz , 
a spine fusion and a rib resection 

Spine fusion The purpose of a spine fusion 
is to obtain a consolidation of the vertebras 
in the main portion of the curvature, hoping 
that thereby the curvature of the spine will 
not increase All operations are performed on 
the posterior arches of the vertebrae. Usually 
only the vertebrae in the main or primary 
curve are operated upon. Sometimes, as in 
poliomyelitis, a more extensive operation is 
advisable The operative technical details 
vary in the hands of different surgeons The 
most widely used operation is the Hibbs 
fusion which includes subperiosteal exposure 
of the posterior arches, bridging of the inter- 
laminar spaces by segments of bone elevated 
from the laminae, contacting of the spinous 
processes, and a removal of the articular 
cartilage from the intervertebral articulations 
I use the Hibbs technique but have modified 
it by utilizing a beef bone graft which sup- 
ports the spine in the corrected position while 
the fusion of the vertebrae is going on and acts 
as a frame work for the deposition of new 
bone 

Spine fusion is indicated: 

1. In all types of scoliosis in which con- 
servative treatment has failed to control the 
curvature 

2 In cases in which there is an unequivocal 
history of progressive increase of the scoliosis. 

3. In paralytic scoliosis 

4 In patients with scoliosis who are suffer- 
ing from persistent and disabling backache 

A spine fusion operation is not a panacea 
for scoliosis It is effective in the majority of 
cases in which it is used. Yet in about io or 
15 per cent of these cases, even after a spine 
fusion, the deformity increases Moreover, 
the operation is a serious one and therefore 
should be restricted solely to those patients 
in whom there is a specific indication and need 
for it It is well here to recall that in the 
vast majority of cases of structural scoliosis, 
probably in So per cent of all cases, conserva- 
tive treatment is adequate 
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R(b reseclton This is an excellent operation 
for reducing the asymmetry of the back It 
is used only m those cases in which there is 
marked angulation of the nbs It is a cos 
metic operation of considerable ment and 
particularly applicable to girls or sensitive 
boys In this procedure one removes about 5 
indies from each of 5 or 6 nbs at the crest of 
the deformity Often it can be adv3nta 
gcously combined with a spine fusion, the 
removed segments of the nbs being used as 
grafts to unite the v ertebne 

summvkv 

Structural scoliosis or rotary lateral cun a 
ture of the spine is a comparatively common 
deformity The rnajonty of cases are ldio 


pathic that is, of unknown origin, and de 
velop m the pre adolescent period, the dc 
fortuity progressively increases until the end 
of adolescence and sometimes even in adult 
life The deformity aSects not only the v erte 
bral column but all of the osseous and soft 
tissue structures of the trunk including the 
viscera In the advanced forms of the de 
forcraty, there may be marked functional 
disturbances Some cases remain mild, many 
advance so that there is a conspicuous distor 
tion of the body, not a few result in extreme 
deformity of the back Our chief concern is 
to discover the scoliosis early since at this 
stage of its development persistent treat 
ment yields the most effective and satisfac 
tory results 
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/ — | — THE separation of so called specific 
S toxemia of pregnancy from Bright’s 
1 disease, antepartum, is frequently 
-®- difficult and sometimes impossible, 
especially when the patient’s history is un- 
known Peckham and Stout found that u 
per cent of the Johns Hopkins Hospital tox- 
emia cases were wrongly diagnosed while pa- 
tients were in the hospital 
Van Slyke and his collaborators (20) in an 
admirable monograph on Bright’s disease, 
conclude that the signs and laboratory find- 
ings of aid in diagnosing renal disease are (a) 
hypertension, (b) proteinuria, (c) edema, (d) 
hematuria, and (e) renal functional impair- 
ment as shown by tests (urea clearance) 

Since pre-eclamptic toxemia fulfills the first 
four of these five criteria, it seems that the 
renal function tests offer the best possibility 
for making the differential diagnosis in cases 
in which the clinical picture is equivocal. 

Will the kidney function tests give normal 
results in toxemia of pregnancy, thus sepa- 
rating these cases from primary renal disease 
of measurable degree? This question has been 
given conflicting answers by different investi- 
gators, and can not be regarded as closed 
In the present paper, a large series of cases 
is analyzed, 5 renal function tests compared, 
and sources of error considered Some of the 
factors responsible for the discordant reports 
in the literature are discussed 

MATERIAL 

With the exception of a very few private 
cases, every suspected toxemia patient who 
entered the hospital between January 1, 1935, 
and July x, 1936, has been subjected to 5 
routine kidney function tests detailed below 
Toxemia was suspected if the blood pressure 


exceeded 140/90, with or without proteinuria; 
persistent proteinuria also threw the patient 
into this class, as did rapid and excessive 
weight gain associated with toxemic symp- 
toms When the hypertension or proteinuria 
were observed only during labor, they were, 
of course, disregarded By these criteria, the 
incidence of toxemia was 7.1 per cent 

The eclamptics were observed during 4 
years (from January 1, 1934, to January 1, 
i93 8 ) 

The classification of toxemias adopted is 
somewhat similar to that of Kellogg, Smith, 
Teel, and Reid However, patients who 
showed only hypertension, transient or per- 
sistent, were classed as “hypertension” 
rather than as pre-eclampsia grade t. Also 
some patients were not classified 

METHODS 

Proteinui ia Protein was determined quali- 
tatively by the sulphosahcylic acid method 
If the reaction was 1 + or more, a quantitative 
measurement was made by the method of 
Shevky and Stafford (17) 

Non-protem-nitrogen The blood non-pro- 
tein nitrogen was estimated by the Wong (17) 
persulphate digestion and direct nessleriza- 
tion procedure, the Folin-Wu blood filtrate 
bemg used 

Urea nitrogen Van Slyke’s gasometric 
urease method was used for all determinations 
of blood and urine urea (19) 

Phenol sulphonphlhalein excretion One mil- 
liliter of the dye was injected intravenously 
Chapman and Halsted’s procedure was then 
followed The urine was collected at 15 min- 
ute intervals for an hour, and at 2 hours 
Water was given freely 
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Concentration test Fishberg’s simple spe- 
cific gravity test was used The patient was 
allowed no fluid after the 5 00 p m supper 
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Rib resection This is an excellent operation 
for reducing the asymmetry of the bach It 
is used only in those cases m which there is 
marked angulation of the nbs It is a cos 
metic operation of considerable merit and 
particularly applicable to girls or sensitive 
bojs In this procedure one removes about 5 
inches from each of 5 or 6 nbs at the crest of 
the deformity Often it can be ad\ antra 
geouslj combined with a *pme fusion, the 
remov ed segments of the nbs being used as 
grafts to unite the tertebroe 

SUMMARY 

Structural scoliosis or rotary lateral curva 
Jure of the spine is a comparatively common 
deformity The majority of cases are id»o 


pathic, that is, of unknown origin, and <Je 
velop in the pre adolescent period, the de 
formity progressively increases until the ene 
of adolescence and sometimes even in adult 
life The deformity affects not only the vertc 
bral column but all of the osseous and soft 
tissue structures of the trunk including the 
viscera In the advanced forms of the de 
fortuity, there may be marked functional 
disturbances Some cases remain mild man> 
advance so that there is a conspicuous distor 
tion of the body, not a few result W extreme 
deformity of the back Our chief concern is 
to discover the scohosts early since at this 
stage of its development persistent treat 
meat yields the m 03 t effective and satisfac 
tory results 
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f — | — THE separation of so called specific 
I toxemia of pregnancy from Bright’s 
I disease, antepartum, is frequently 
■"*- difficult and sometimes impossible, 
especially when the patient’s history is un- 
known. Peckham and Stout found that n 
per cent of the Johns Hopkins Hospital tox- 
emia cases were wrongly diagnosed while pa- 
tients were in the hospital 
Van Slyke and his collaborators (20) in an 
admirable monograph on Bright’s disease, 
conclude that the signs and laboratory find- 
ings of aid in diagnosing renal disease are: (a) 
hypertension, (b) proteinuria, (c) edema, (d) 
hematuna, and (e) renal functional impair- 
ment as shown by tests (urea clearance) 

Since pre-eclamptic toxemia fulfills the first 
four of these five criteria, it seems that the 
renal function tests offer the best possibility 
for making the differential diagnosis in cases 
in which the clinical picture is equivocal. 

Will the kidney function tests give normal 
results in toxemia of pregnancy, thus sepa- 
rating these cases from primary renal disease 
of measurable degree? This question has been 
given conflicting answers by different investi- 
gators, and can not be regarded as closed 
In the present paper, a large senes of cases 
is analyzed, 5 renal function tests compared, 
and sources of error considered Some of the 
factors responsible for the discordant reports 
in the literature are discussed 

MATERIAL 

With the exception of a very few private 
cases, every'- suspected toxemia patient who 
entered the hospital between January 1, 1935, 
and July 1, 1936, has been subjected to 5 
routine kidney function tests detailed below. 
Toxemia was suspected if the blood pressure 


exceeded 140/90, with or without proteinuria; 
persistent proteinuria also threw the patient 
into this class, as did rapid and excessive 
weight gain associated with toxemic symp- 
toms When the hypertension or proteinuria 
were observed only during labor, they were, 
of course, disregarded By these criteria, the 
incidence of toxemia was 7 1 per cent. 

The eclamptics were observed during 4 
years (from January 1, 1934, to January 1, 

The classification of toxemias adopted is 
somewhat similar to that of Kellogg, Smith, 
Teel, and Reid However, patients who 
showed only hypertension, transient or per- 
sistent, were classed as “hypertension” 
rather than as pre-eclampsia grade 1 Also 
some patients were not classified 

METHODS 

Proteinuria. Protein was determined quali- 
tatively by the sulphosalicylic acid method 
If the reaction was x + or more, a quantitative 
measurement was made by the method of 
Shevky and Stafford (17) 

N on-protein-nitrogen The blood non-pro- 
tein nitrogen was estimated by the Wong (17) 
persulphate digestion and direct nessleriza- 
tion procedure, the Fohn-Wu blood filtrate 
being used 

Urea nitrogen Van Slyke’s gasometric 
urease method was used for all determinations 
of blood and urine urea (19). 

Phenol siilphonplilhalein excretion One mil- 
liliter of the dye was injected intravenously. 
Chapman and Halsted’s procedure was then 
followed The urine was collected at 15 min- 
ute intervals for an hour, and at 2 hours 
Water was given freely 
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T^BLE I —THE NORMAL UREA CLEARANCE IN NORMAL PREGVANCA 
Eicm the pjhhshtd dits of s«\«&t investigators &nd from this senes 



Urine voided during the night nas discarded 
Specimens were collected at 8 oo goo, and 
io oo a m The specific gravities were mens 
ured by calibrated hydrometers or by weigh 
ing Correction was made for the protein 
content No attention was paid to the diet, 
a vitiating factor which will be discussed 
bt , ov 

Urea clearance The urea clearance was 
determined as outlined by Peters and Van 
Style (:?) Since manj antepartum patients 
\vere found to void more unne than could be 
obtained by catheter, the clearances on these 
patients were usually done with voided speci 
mens Postpartum patients still in the hos 
pital Wert. catheterizcd Clearances deter 
mined in patients back for postpartum «tudy 
were done with voided specimens Unless the 
unne output w as in excess of 20 milblit'-rs per 
hour, thud and fourth urines were obtained 

Urea concentration ratio The blood urea 
was divided into the concentration of unne 
urea to obtain this ratio This was done orly 
when the unne output was less than 60 milh 


U the outset, it may be said that the urea 
nitrog^n/non protein rutrogemsalmost worth 
less m diagnosing renal dis-a e of the degree 
with which we are largely concerned The 2 
hour and fractional phcnoUulphonphthalem 
excretion do not seem to be ol much greater 
value The specific gravity test is the most 


sensitive measure 0/ renal impairment, though 
unreliable 1/ low results he obtained The 
urea clearance is the most generally apph 
cable, the clearance is paralleled by the urea 
concentration ratio With all ol these tests, 
except the urea clearance and concentration 
ratio, subnormal results may— and usually 
do— mean nothing so far as renal damage is 
concerned A low clearance should be checked 
by one or more repetitions 

Urea nitrogen /non protein nitrogen Mo>en 
thal and Hiller consider 045 as the upper 
normal for this ratio Higher values indicate 
incipient metabolite retention Many writers 
have described the decrease in this ratio in 
normal pregnancy, which means a lower 
normal than 045 The data for the present 
senes have been broken up into set eral classes, 
but n hatever figure n e take ns normal, it is 
evident that abnormal values contribute 
nothing to the classification of the toxemia 
About half of the patients in any group show 
a ratio above o 35 while about one third have 
ratios above o 40 The ratio tends to be higher 
in the Bright s disease group but few values 
arc outside of the range covered by the other 
toxemias Postpartum the ratio increases in 
all groups 

Tao hour phenolsulphonphlhalein excretion 
Three fifths of tbt nephritic-* so diagnosed 
showed subnormal excretion of phenolsul 
pbonphthalem antepartum (60 per cent is 
considered as normal Tf it interpretation of 
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the low excretion is complicated by the fact 
that 30 per cent of the patients in the normal, 
pre-eclamptic, or hypertensive groups have a 
comparably low excretion antepartum Post- 
partum about 1 in 7 of these latter patients 
fail to excrete as much as 60 per cent of the 
dye Thirty-seven per cent of the nephritics 
give subnormal results after delivery. The 
range of amounts excreted is similar in all 
groups, which means that the test is of no 
value in differential diagnosis 
Fifteen minute phenolsulphonphthalein excre 
tion Chapman and Halsted pointed out that 
the amount of dye excreted in the first 15 
minutes after intravenous injection is a more 
sensitive renal function test than the deter- 
mination of the 2 hour total The fractional 
phenolsulphonphthalein has been measured in 
only 67 antepartum and 121 postpartum pa- 
tients, but some conclusion seems warranted 
To conserve space, only the excretion for the 
first 15 minutes will be considered This frac- 
tional excretion of phenolsulphonphthalein is 
open to the same objection as is the 2 hour 
test Here the shortcoming is even more pro- 
nounced More than half of all antepartum 
and one-fourth of all postpartum patients fail 
to excrete as much as 26 per cent of the dye 
This applies also in the normal control group 
Postpartum the nephritic group as a whole 
excreted more dye than even the normals 
(This failure of excretion is often apparent 
rather than real, as will be pointed out ) 
Specific gravity test Alving and Van Slyke 
have compared the sensitivity of concentra- 
tion tests with that of the urea clearance. 
They found such rigorous tests as the Lunds- 
gaard or Lashmet-Newburgh to be more 
delicate indicators of renal impairment than 
the clearance As we shall see, this also applies 
in toxemias of pregnancy, although the con- 
centration test used here does not always 
give reliable results 

Here, as with the phenolsulphonphthalein 
tests, so many patients (about half) in all 
groups show subnormal values that the in- 
terpretation of a low result in an individual 
case becomes practically impossible As a 
group, the nephritics show much poorer con- 
centrating power than any other group 

Stander, Ashton, and Cadden report that 



Fig 1 The distribution of urea clearances m Bright’s 
disease and pre-eclampsia (grade I) Most clearances m the 
former group are less than 70 per cent, while practically all 
clearances m the pre-eclamptics are normal 

the Mosenthal test is of no value in the differ- 
ential diagnosis of toxemias 

Urea clearance. Van Slyke originally set the 
normal range of the urea clearance at 80 to 
120 per cent Bruger and Mosenthal suggest 
75 per cent as the lower normal limit, 50 to 
75 per cent as doubtful, and below 50 per cent 
definitely abnormal There is some disagree- 
ment as to the effect of normal pregnancy 
upon the urea clearance Some of the pub- 
lished data are condensed in Table I. With 
the methods used in this study, the normal 
clearance appears to be about the same in 
late pregnancy and puerperium as outside of 
pregnancy However, very high clearances 
are sometimes seen immediately postpartum 
and the range seems to be wider than ante- 
partum Perhaps these higher clearances are 
attributable to the nitrogen arising from the 
involuting uterus; high protein intakes are 
known to increase the clearance, especially 
after a low protein regimen 

The urea clearances found in pre-eclampsia 
(grade I) and in Bright’s disease complicated 
by pregnancy are shown in Figure 1 It may 
be seen at a glance that a differentiation be- 
tween the two is usually possible by means of 
this test alone. A mild nephritic may, how- 
ever, show a normal urea clearance. In such 
a case the test is useless for diagnosis. The 
urea clearance findings for all groups are sum- 
marized in Table II 

Only m the nephritic group does one find 
many clearances below 70 per cent (the lower 
normal suggested by Cadden and McLane 
and accepted here) The clearances in the pre- 
eclamptics, eclamptics, and hypertensive pa- 
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differ significantly from the normal controls any urine lolurae above 20 rmUihters per 
The mean median, and mode for the ne hour, the urea concentration ratio must be 
phntics he at about 60 per cent, which « calculated from low volumes 
significant!} low Com par con oj tests The Urea clearance and 

In all groups the higher or highest clearance the specific gravity (concentration) tests are 
of several shewn by a patient was taken as compared in Figure 3 The distribution oi 
that individuals functional level if certain urea clearances is plotted /or all 503 patients 
conditions were fulfilled If the highest dear showing a specific gravity of r qjo or higher 
3nce was not checked b> a high urea con Ninety se\ en per cent of these clearances are 
centration ratio the average of the two Qr above the lower normal limit of 70 per cent 
three highest findings is recorded If the high Of the 3 per cent — 14 cases— several clear 
clearance were obtained with a blood urea ances are single determinations and are pos 
nitrogen which gave a urea nitrogen non pm siblc low variations Tour am antepartum 
tern nitrogen ratio below th 3 t usually shown clearances in patients who showed normal 
b) the patient the clearance was disregarded clearances postpartum The conclusion to be 
Clearances of the first and second hours were drawn from the figure is that the clearance 
required to check within 15 percent They wiff very probably be norma) vnt}) the attain 
were not considered if calculated from urine able specific gravity falls below 1 020 With 
volumes of less than 20 milliliters per hour more rigorous concentration tests the spe 
Urea concentration ratio The urea concert cific gravity firm t would be higher Alving ana 
tration ratio parallels the urea clearance, \an Styke found the limit to be 1 026 in the 
when the ratio is calculated from low untie Lashmci Newburgh test The specific gravity 
volumes The parallelism is shown m Figure test is, therefore a more sensitive test for the 
2 which summarizes the downward course of detection of renal impairment than is the urea 
a patient observed for 10 months The urea clearance As already mentioned however 
concentration ratio has the same significance the usefulness of the test is definitely linutcu 
as the clearance itself and often serves as a in that fow results ire usually referable to 
valuable alternative The advantage of the extrarcnal factors 
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Fig 2 Parallelism of the urea clearance (Cs) and the 
urea concentration ratio (U/B) Observations on a case of 
Bright’s disease followed from the beginning of measurable 
renal impairment to death w uremic acidosis 

Figure 4 compares the 15 minute phenol- 
sulphonphthalein excretion with the urea 
clearance All patients excreting more than 26 
per cent of the dye in the first 15 minutes are 
represented About one-fifth of these have 
subnormal urea clearances Of the other four- 
fifths, many would have normal renal func- 
tion by any test. From this graph we may 
conclude that the urea clearance is consider- 
ably more sensitive than the 15 minute 
phenolsulphonphthalein 

The other tests, having been shown to be of 
little value in the toxemias of pregnancy, will 
not be considered here 

EVALUATION 

Sequence of tests Since the concentration 
test is the most sensitive of all studied, there 
would be no indication for doing the others if 
the toxemia patient should show a specific 
gravity above 1 022 or even 1 020 This is 
fortunate, since this is the simplest test of all 
and may be performed by the practitioner in 
his own office 

Sources of error About two-fifths of the 
patients failed to concentrate to 1 022 Alving 
and Van Slyke have shown that about three- 
fourths of the specific gravity of urine, above 
1. 000, is given by salts of which chlorine makes 
one-third Urea contributes much to the rest 
of the significant specific gravity The quanti- 
ties of these substances available for excretion 
are governed by the dietary intake If the salt 
and protein be restricted, the urine can not 
show so high a specific gravity as it otherwise 
would 



Fig 3 The distribution of urea clearances m toxemia 
patients (all groups) who were able to attain a urinary 
specific gravity of 1 020 or higher All but 2 8 per cent of 
the 503 cases had urea clearances of more than 70 per cent 

Most of these toxemia patients had been on 
a low-salt diet for days or even weeks before 
some of the concentration tests were done 
Many were on a low protein intake as well 
Still a third factor which will reduce the at- 
tainable specific gravity is the dilution of the 
urine by edema fluid, which is found in many 
toxemia patients These factors will also re- 
duce the attainable specific gravity of the 
urine in normal subjects The control series 
of normal pregnant women were kept on this 
diet for 2 or more days before the concentra- 
tion test was done As was seen above, nearly 
two-thirds of antepartum and two-fifths of 
postpartum normals failed to concentrate to 
1 022. 

As for the phenolsulphonphthalein tests, 
there is a remarkable uniformity in the pro- 
portion of patients failing to excrete the normal 
amount of dye (52 to 60 per cent in each 
group). This suggests a common factor. One 
consideration is undoubtedly the dilated 



Fig 4 The distribution of urea clearances in toxemia 
patients (all groups) who had a 15 minute pbenolsulphon- 
phthalem excretion of '26 per cent’or more One-fifth of 
these patients had urea clearances of less than 70 per cent 
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TABLE III -UREA CLEARANCES FOUND IN THE FOLLOW UP OF PATIENTS DIAGNOSED 
AS NEPHRITICS ON THE BASIS OF LOW UREA CLEARANCES ANTEPARTUM OR 

IN PUERPERIUM— Continued 

Neither hypertension nor proteinuria persistent 


Antepartum 

Puerpenum 

6 wks 

3 rno 

6 mo 

z yr 

2 yrs 

Remarks 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 


60 



1 

i 

t 33 

Hematuria, edema 

44 


45 

59 

58 

45 

60 j 

History, hematuria 

44 

48 

27 


43 

54 


Chr p> elonephritis 


4S 1 

58 


69 



Repeated toxemia 

66 

63 

34 


49 



No complaints 


66 



69 



History, subjective 


43 



56 

62 


No complaints 

68 

68 

6 p 



94 

i 

Repeated toxemia 


45 



32 

38 

32 1 

Occasional proteinuria, edema 

46 

43 




37 1 

45 

Hematuria, anemia 


ureters which cause a lag m the appearance of 
an excreted foreign substance in the bladder 
The standard urea clearance can not be 
calculated from urine volumes of less than 
about 20 milliliters per hour (Chesley, 6, 7). 
This has apparently been a source of error 
in several publications For instance, Dieck- 
mann routinely did urea clearances on urine 
specimens obtained during a concentration 
test. Many of these urine volumes were below 
the critical limit of 20 milliliters per hour; 
since the fundamental assumption on which 
the standard clearance is calculated does not 
hold for this range of volumes, he did not 
really calculate urea clearances This is prob- 
ably enough to account for his finding that the 
“urea clearance” averaged about 50 per cent 
in all toxemic patients, and for his conclusion 
that the “urea clearance is of little value in 
pregnancy in the majority of cases as an aid in 
diagnosis or prognosis ” Even without this 
consideration, Dieckmann’s results do not 
appear convincing For instance, from his 
Table V it seems that the urea clearance is 
less than 39 per cent in two-thirds of toxemic 
multipart having no history of toxemia One- 
fourth of this group had clearances of less 
than 19 per cent Yet the blood urea values 
were normal, the mean for this group being 
154 + 0.74 

Several investigators have reported low urea 
clearances in eclampsia None of these gives 
actual urine volumes or makes any mention of 


the vitiating factor of oliguria. Hurwitz and 
Ohler do say that a clearance of 8 per cent was 
observed in an eclamptic who was almost 
anunc. They also comment upon the rapid 
rise in urea clearance as the toxemia regresses 
(and therefore as the oliguria clears). In the 
present series, urea clearances were done 
antepartum or immediately postpartum in 68 
eclamptics. Only 4 of these clearances were 
less than 70 per cent. Three of the 4 patients 
have been shown in the follow-up to have a 
measurable and probably permanent renal 
impairment. In all of the 68 cases, the clear- 
ances were calculated from urine volumes of 
more than 20 milliliters. The use of smaller 
volumes on the same day gave erroneous calcu- 
lations in accord with some of the published 
data mentioned above 
The urea clearance in dijferential diagnosis. 
The data presented here seem to show that the 
urea clearance will often differentiate Bright's 
disease complicated by pregnancy from so 
called specific toxemia Bright’s disease as 
used here is a very general term which in- 
cludes glomerular (hemorrhagic) nephritis, 
pyelonephritis, advanced benign and malig- 
nant nephrosclerosis, and even one known 
case of polycystic kidney In short, any renal 
impairment of measurable degree has been 
called Bright’s disease Following a bad 
obstetrical precedent, “nephritis” has been 
occasionally used as a synonym Cases con- 
forming to the usual criteria for Bright’s 
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disease, before tie pregnancy , have been m 
eluded though jn some no renal impairment 
was shown by the tests used An effort has 
been made to differentiate cardiovascular 
hypertension without functionally detectable 
nephrosclerosis In many cases, the follow up 
has resulted in changed diagnoses 
In how many cases diagnosed as nephritis 
by the urea clearance can the diagnosis be 
sustained 5 The value of the test stands or 
falls on the answer to this question 
During the 18 months Irom January z, zq$s, 
to July r, 1936, urea clearances of less than 
70 per cent were observ ed in z rp patients Jn 
42 of these cases, no effort was made to follow 
up the patient’s renal function because the 
test was not regarded as significant lor one or 
more of several reasons In many instances, 
immediate repetition of the clearance gave 
norma] values, indicating that the one reading 
below 70 per cent was a low variation in a 
normal kidney If a single clearance was done, 
and this was less than 70 per cent the dear 
ancc was disregarded if the specific gravity of 
the unne exceeded 1 012 or if the urea concen 
tration ratio was above 70 
Five other cases with urea clearances of less 
than 70 per cent have been thrown out because 
these patients had acute pyelonephritis from 
which they have apparently recovered 
This leaves 72 cases with low clearances Of 
these, to could not be followed up for various 
reasons The 52 remaining case-, have been 
followed for periods up to 3 years 
In Table III are shown the results of the 
follow up study in 48 cases In all but 2 of 
these, urea clearances have continued at a low 
level for as long as the patient was observed 
(to date) Both hypertension and proteinuria 
have persisted in more than half Of the 4 
cases not shown, it is considered that the di 
agnosis of nephritis is justified by the history 
in 2 cases One other case bad a nephropexy 
at 7 months postpartum the granular kidney 
observ edat that time plus a mild hypertension 
and proteinuria are enough to confirm the 
diagnosis here In the other, urea clearances 
were not obtainable in tbe follow up but mod 
crate hypertension (190/1 to) gross protemu 
na edema, fc<*matuna andfinaldcathm uremic 
acido<is were taken as proof of renal disease 


Six of the patients are dead Five died in 
uremic acidosis, and the sixth of heart failure 

SirmiARY AND CONCLUSIONS 

1 Renal function has been studied in 599 
cases of toxemia of pregnancy A control 
group of ri9 patients was also studied The 
tests used were the urea nitrogen /non protein 
nitrogen, the 2 hour and the fractional etcre 
tion of intravenous phenolsulpbonphthalein, 
the Fishberg concentration test, the urea 
clearance, and the urea concentration ratio 

2 The toxemias w ere classified as follows 
eclampsia, 79 cases, pre eclampsia grade I 
(mild), 217 cises, pre eclampsia grade II 
(severe), 20 cases, hypertension, Z25, undassi 
fied, 67, and Bright s disease, 91 

3 The urea nitrogen/non protein nitrogen, 
the 2 hour, and fractional pheno'sulphon 
phthalem excretion tests are apparently not 
very sensitive and are influenced by several 
extrarenal factors They arc not of much 
value in differentiatingnephritn. from so called 
specific toxemia of pregnancy 

4 The specific gravity test is the most 
sensitive studied If the specific gravity should 
be as high as 1 02 2, there is apparently no indi 
cation for doing the other tests, which would 
all be normal— except for extrarenal factors 

5 Many patients, even without toxemia, 
wifi fail to concentrate to 1 o 22 when salt and 
protein of the diet are restricted 

6 The urea clearance is the most generally 
applicable of all tests studied The level lit 
normal pregnancy is about the same as out of 
pregnancy 

7 In eclampsia, pre eclampsia, and hyper 
tension the urea clearance docs not differ sig 
nificantly from values observed in normal 
patients 

8 In Bright s disease complicated by preg 
nancy , the clearance is often less than 70 per 
cent This differentiates renal disease of me-s 
urable degree from specific toxemia of preg 
nancy 

9 The urea concentration ratio parallels 
the urea clearance, and at very low unne vol 
times is a valuable alternative 

10 Some contradictoiy results m thelitera 
turc especially regarding urea clearance find 
mgs are discussed 
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11 A follow-up of patients having urea 
clearances of less than 70 per cent shows that 
the function does not improve In most cases 
hypertension or proteinuria or both persist 
Edema and hematuria are often found There- 
fore, diagnoses of Bright’s disease made on 
toxemic patients showing lowered clearances 
are justified 

I am greatly indebted to Drs S A Cosgrove, J F 
Norton, and E G Waters for reading and criticizing the 
manuscript, Most of the patients were on the services of 
these men The majority of the blood non-protein nitrogen 
determinations were done by Miss P Brett, while most of 
the phenolsulphonphthalem and concentration tests were 
done by the Misses M Wolfe and F Orsato The attend- 
ing, house, and nursing staff have co-operated throughout 
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THE BLOOD VOLUME AND HEMOGLOBIN 
AFTER TRANSFUSION 

KILUAM L SIBLEY, M D , and JOHN S LUN D'i MD Rochejter Minnesota 


I N an early paper, Boycott and Douglas 
showed that the blood volume of rab 
bits following transfusion apparently re 
turned to the pre transfusion level the 
next day after the transfusion However, in a 
later work, Boycott and Oakley found that 
when they corrected the figure for blood vo! 
ume there occurred an increase m the blood 
volume of the rabbits that were transfused 
which was practically equivalent to the cell 
volume of the blood given as a transfusion 
This indicated that the plasma volume tended 
to remain at a constant level and the changes 
that occurred in the blood v olume depended 
on the changes in the cell volume of the host 
That the plasma volume remains constant 
under varying conditions has been demon 
strated by Rowntree, Brown and Roth and 
by Bock 

Working on rabbits Boycott and Oakley 
found, also, that the value for total hemoglobin 
was at a lower level than it had been ealeu 
lated to be 24 to 72 hours after transfusion 
Essentially the same condition was found to 
e-ust by Krumbhaar and Chanutm w ho pro 
duced experimental plethora in animals by 
repeated transfusions These two groups of 
investigators found that the value for hemo 
globm after transfusion W3S never so great as 
U was calculated to have been and that some 
of the hemoglobin was lost from the circulation 
after transfusion 

It has been demonstrated that reactions to 
blood transfusion produce a deleterious effect 
on the otherwise beneficial effects of blood 
transfusion on the content of hemoglobin in 
the blood of the recipient ($) At the tune of 
the study of the effects of reactions on the con 
cenmtion of hemoglobin of the blood follow 
mg transfusions certain data were obtained 
which allowed calculation of blood volume 

rrtteo m TUMiyo loujvUtwo S«Jioa on Anttibc 

w, TVe M*jr» Clinic. 


of the recipients of those transfusions The 
effects of transfusion on the blood volumes of 
the recipients thus were determined At the 
same time, the changes in the v alues for total 
hemoglobin were observed 

METHOD 

All transfusions, m this work were given by 
the citrate method of Lewisohtt, as described 
by Lundy, which is the routine method of 
blood transfusion at the Mayo Clinic Each 
transfusion consisted of 500 cubic centimeters 
of blood and no cubic centimeters of physio 
logic solution of sodium chloride and sodium 
curate, making a total of 6 to cubic centimeters 
of fluid The 6to cubic centimeters of blood, 
saline and citrate were administered tn a 
penod of 30 minutes at each transfusion 

AU hemoglobin determinations were made 
on the Cenco Sheard Sanford "photelometer ’ 
The technique for determining the value of 
hemoglobin was applied as described by the 
inventors of the photelometer (8) The con 
centration of hemoglobin of the donors was 
determined at the time that the hlood was 
being withdrawn for transfusion The con 
centration of hemoglobin of the recipients of 
the transfusions was determined immediately 
before transfusion 3 minutes after transfusion 
and, ag 3 tn at the end of the first, second 
fourth sixth eighth, and tenth days after 
transfusion . 

Data concerning body weight were avail 
able m 84 cases Knowledge of body weight 
made it possible to estimate the Mood volume 
of these 84 patients using the figure 8t8 
cubsc centimeters of blood per kilogram 01 
body weight (the blood volume of Sj 8 cubic 
centimeters is the average volume per kuo 
gram of body weight given by Rountree, 
Brown and Roth) , 

The total volume and the total content o! 
hemoglobin of each transfusion being known 



SIBLEY, LUNDY BLOOD VOLUME AND HEMOGLOBIN AFTER TRANSFUSION 491 

TABLE I -VALUES FOR HEMOGLOBIN AND CHANGES IN BLOOD VOLUME AFTER BLOOD 
TRANSFUSION, NINETY-NINE CONSECUTIVE CASES, GENERAL RUN OF CASES, 

AVERAGE MEAN VALUES 



Before 

trans- 

fusion 

After transfusion 

3 minutes 

1 da> 

2 days 

4 days 

6 daj s 

8 days 

10 da> s 

Value for hemoglobin, gm per cent 

9 40 

10 00 

10 70 

IO go 

ro 50 

10 go 

10 30 

10 30 

Increase in value for hemoglobin, gm per cent 


0 60 j 

x 30 

X 50 

I IO 

1 So 

0 90 

0 go 

Increase in total hemoglobin, gm (calculated) 


77 8 

77 8 

86 6 

68 9 ] 

86 6 

5° 2 | 

go 2 

Total hemoglobin, gm (calculated) 

392 9 

470 7 

470 7 

479 5 

461 5 j 

479 5 

443 1 j 

443 x 

Blood volume, c cm 

4,167 

4,69s 

1 4,399 (earn 232 c cm) 


it was possible to calculate the approximate 
amount of change in the volume of blood of 
the recipient of such a transfusion In this 
group of 84 cases, it was found that, in the 
period of 30 minutes required to administer 
each transfusion, approximately 82 cubic cen- 
timeters of fluid disappeared from the circula- 
tion of the recipients of this mixture of 610 
cubic centimeters which included blood, saline 
and citrate Consequently, for the benefit of 
accuracy, it was necessary to subtract this 
amount of 82 cubic centimeters from the total 
volume of 610 cubic centimeters added with 
each transfusion, because the second determin- 
ation of concentration of hemoglobin was not 
made until all the blood was run into the vein of 
the recipient This means that the blood volume 
of the recipient at the end of the transfusion 
of the 610 cubic centimeters actually was in- 
creased by only 528 cubic centimeters 
The concentration of hemoglobin at the 
various intervals of observation having been 
determined and the volume of fluid added by 
each transfusion having been established as 
528 cubic centimeters, it was possible to calcu- 
late, in the following manner, the total volume 
of blood of patients being transfused 

Let % = the blood volume before transfusion 
Let y = the value for total hemoglobin before trans- 
fusion 

Volume X concentration = total amount, 
then 

(#) X concentration — y 
or 

^concentration 

X 

and after blood transfusion 
y+gm hgb added 

i+wlume of transfusion = new eventration 


Example- 

concentration hgb immediately before trans- 
fusion = 094 gm /c cm 

concentration hgb immediately after transfu- 
sion = 100 gm /c cm 

total hgb added by transfusion = 77 8 gm 

total (corrected) volume of transfusion = 528 
c cm 

substituting in the formula 

y 

- = o 094-7 -y = o 0942: 
and 


y+77 8 094T-P77 8 

— i X~=0 IOO ; o—° IOO 

21+528 V +528 

then 

o 09421+77 8=0 ioor+52 8 
or 


o 0062:= 25 
x = 4i67 

Therefore, the blood volume before transfusion 
was 4167 c cm 
Again, 

y=o 0942.— y = o 094 (4167) 
y = 392 9 



Fig 1 Graphic illustration of comparative results m 
three groups of cases studied 
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I N' an C3rly paper Boycott and Douglas 
showed that the blood volume of rab- 
bits following transfusion apparently re 
turned to the pre-transfusion level the 
next day after the transfusion However, in a 
later work, Boycott and Oakley found that 
when they corrected the figure for blood vol 
lime there occurred an increase in the blood 
volume of the rabbits that were transfused, 
which was practically equivalent to the cell 
\olume of the blood given as a transfusion 
This indicated that the plasma volume tended 
to remain at a constant level and the changes 
that occurred m the blood volume depended 
on the changes in the cell volume of the host 
That the plasma volume remains constant 
under varying conditions has been demon 
strafed by Rownfree, Brown, and Roth and 
by Bock 

Working on rabbits, Boycott and Oakley 
found, also, that the value/or total hemoglobin 
was at a loner level than it had been calcu 
lated to be 24 to 72 hours after transfusion 
Essentially the same condition was found to 
exist by Krumbhaar and Chanutin who pro 
duced experimental plethora in animals by 
repeated transfusions These two groups of 
investigators found that the value for hemo 
globin after transfusion was never so great as 
it was calculated to have been and that some 
of the hemoglobin n as lost from the circulation 


of the recipients of tho»e transfusions The 
effects of transfusion on the blood volumes of 
the recipients thus were determined At the 
same time, the changes in the values for told 
hemoglobin were observed 

METHOD 

All transfusions, in this work, were given b> 
the citrate method of Lewisohn, as described 
by Lundy, which is the routine method of 
blood transfusion at the Mayo Clime Each 
transfusion consisted of 500 cubic centimeters 
of blood and 1x0 cubic centimeters of physio 
logic solution of sodium chloride and sodium 
citrate, making a total of 610 cubic centimeters 
of fluid The 6ro cubic centimeters of blood, 
saline and citrate were administered m a 
period of 30 minutes at each transfusion 

All hemoglobin determinations were made 
on the Cenco Sbeard Sanford “photelometer ’* 
The technique for determining the value of 
hemoglobin was applied as described bv int 
inventors of the photelometer (8) The con 
centration of hemoglobin of the donors was 
determined at the time that the blood was 
being withdrawn for transfusion The con 
centration of hemoglobin of the recipients of 
the transfusions was determined immediately 
before transfusion, 3 minutes after transfusion 
and again at the end of the first, second, 
fourth, sixth, eighth, and tenth days after 


after transfusion transfusion 

It has been demonstrated that reactions to Data concerning body weight were avail 
blood tran fusion produce a deleterious effect able in 84 cases Knowledge of body weight 

on the otherwise beneficial effects of blood made it possible to estimate the blood volura* 

transfusion on the content of hemoglobin in of these 84 patients, using the figure 8* a 
the blood of the recipient (q) At the time of cubic centimeters of blood per kilogram 01 
the study of the effects of reactions on the con body weight (the blood volume of 82 8 cumc 
central on of hemoglobin of the blood follow centimeters is the average volume per &uo 
mu transfusions, certain data were obtained gram of body weight given by Rownue , 
which allowed calculation of blood volume Brown and Roth) f 

Tbe total volume and the total content o! 
FeUn m Si«*ry The M*r® Food litwa Sect** oo Anwthe K emoK iobm. of each transfusion being known, 

si*. The M»yo Clinic, ' ' ~ 
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TABLE I -VALUES FOR HEMOGLOBIN AND CHANGES IN BLOOD VOLUME AFTER BLOOD 
TRANSFUSION, NINETY-NINE CONSECUTIVE CASES, GENERAL RUN OF CASES, 

AVERAGE MEAN VALUES 



Before 

trans- 

fusion 

After transfusion 

3 minutes 

1 day 

2 days 

4 days 

6 days 

8 days 

10 day s 

Value for hemoglobin, gm per cent 

9 40 

10 00 

10 70 

10 90 

lo 50 

10 90 

10 30 

10 30 

Increase in \ alue for hemoglobin, gm per cent 


0 60 

1 30 

1 So 

1 10 

1 So | 

0 90 

0 90 

Increase in total hemoglobin, gm (calculated) 


77 8 

77 8 

86 6 ! 

68 9 

86 6 

So 2 1 

So 2 

Total hemoglobin, gm (calculated) 

392 9 

470 7 

470 7 

479 5 , 

461 S 

479 S 

443 1 

443 I 

Blood v olume, c cm 

4,167 

4,69s 

1 4*399 (gain 232 ccm) 


it was possible to calculate the approximate 
amount of change in the volume of blood of 
the recipient of such a transfusion In this 
group of 84 cases, it was found that, in the 
period of 30 minutes required to administer 
each transfusion, approximately 82 cubic cen- 
timeters of fluid disappeared from the circula- 
tion of the recipients of this mixture of 610 
cubic centimeters which included blood, saline 
and citrate Consequently, for the benefit of 
accuracy, it was necessary to subtract this 
amount of 82 cubic centimeters from the total 
volume of 6x0 cubic centimeters added with 
each transfusion, because the second determin- 
ation of concentration of hemoglobin was not 
made until all the blood was run into the vein of 
the recipient This means that the blood volume 
of the recipient at the end of the transfusion 
of the 610 cubic centimeters actually was in- 
creased by only 528 cubic centimeters 
The concentration of hemoglobin at the 
various intervals of observation having been 
determined and the volume of fluid added by 
each transfusion having been established as 
528 cubic centimeters, it was possible to calcu- 
late, in the following manner, the total volume 
of blood of patients being transfused - 

Let 2 = the blood volume before transfusion 
Let y = the value for total hemoglobin before trans- 
fusion 

Volume X concentration = total amount, 
then 

(2) X concentration — y 

or 

v 

- = concentration 

and after blood transfusion 
)'+gm hgb added 

i+ volume of transfusion = new concentration 


Example 

concentration hgb immediately before trans- 
fusion = 094 gm /c cm 

concentration ligb immediately after transfu- 
sion = 100 gm /c cm 

total hgb added by transfusion=77 8 gm 

total (corrected) volume of transfusion = 5 28 
c cm 

substituting m the formula 

y 

-=o 094—41 = 0 0941: 

X 

and 


y-f 77 8 0942.4-77 8 

—7 5-—° 100 7— — r=o IOO 

2+528 v + 528 

then 

o 0942+77 8 = 0 x 002+52 8 


o 0062 = 25 
2 = 4167 

Therefore, the blood volume before transfusion 
was 4x67 c cm 
Again, 

y = o 0942— y = o 094 (4167) 

4 = 392 9 
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TA 3 £E HEMOUOBIW and chances in blood volume aster blood 

TRANSFUSION TWENTY TV , 0 CASKS REACTIONS TO TKVNbFUilON NO BLEEDING 
AVERAGE WEAN VALUES 



Therefore the vaUe for total hemoglobin before 
transfusion was 392 g gra 
The blood volume immediately after transfusion 
was, thus, 

4id7+SJ8**4797 ccm 

ana the value for total hemoglobin immediately 
after transfusion was 

39 * 9+77 8*470 7 gm 

Thus hav ing established certain /acts about 
the blood volume and the value for the hemo 
globin of the recipient s circulating blood, it 
was then a matter of determining changes in 
concentration m order that the changes in 
blood volume m the nett 24 hours could be 
calculated, for example 

Let i=the new blood volume 
(x)X concentration** total amount 
The total amount of hemoglobin = 470 7 gm 
The new concentration =*o 107 gm /c c m 
then 

lx)X 0107 *>4707 
**=4399 

Therefore, the blood volume at the end of 24 
hours was 4 309 cubic centimeters This repre- 
sents a loss of 306 cubic centimeters of the 
volume of 528 cubic centimeters added bv 
transfusion, or a gam of 232 cubic centimeters 
jn the total blood volume of the recipient by 
transfusion This gain represents approti 
mately the cell volume of 500 cubic cent! 
meters of blood of the av erage person The re 
suits of these observations and calculations 
are expressed m Tables I II and III 3nd 

^ ,gUrE 1 OBSERVATIONS 

The behavior of the blood volume and 
hemoglobin in a group of 99 persons following 
transfusion of 500 cubic centimeters of citrated 
blood is expressed m Table I In this table it 


is seen that the blood volume was calculated 
to be 4,167 cubic centimeters before trans 
fusion Twenty four hours after the transfu 
sion it was found to be 4 ^gg cubic centimeters 
This change represents a gain of 232 cubic 
centimeters to total blood volume, which fa 
equivalent to 46 4 per cent of the volume of 
the blood added This means that the volume 
has increased in an amount exactly equivalent 
to the cell volume contained in 500 cubic centi 
meters of blood of the average normal person 
This same table illustrates also that the total 
hemoglobin apparen tly increased by an amount 
equal to that added m the transfusion Tbs 
gain was maintained for several davs and 
dropped off to almost half the amount gained 
by transfusion This drop is undoubtedly 
owing to bleeding and to reactions following 
transfusion as will be evident on examination 
0/ Tables II and III 

Table II depicts the behavior of the hemo 
globin and the changes in the blood volume 
following transfusion of 500 cubic centimeters 
of citrated blood in a group of 22 persons in 
whom no bleeding was evident but who did 
have reactions to transfusion A reaction was 
said to have occurred nhen the patient had 
chills and elevation of temperature above nor 
mal to at least 100 degrees F (37 8 degrees C) 
or higher This table illustrates that the blood 
volume had increased 392 cubic centimeters 
by the end of the first day after transfusion 
This was 70 per cent of the volume of the 
blood added by transfusion Apriori we would 
expect this to increase approximately 48 per 
cent of the 500 cubic centimeters volume of 
the blood added by transfusion The probable 
reason wb> thf blood volume, in tins instance 
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TABLE III —VALUES FOR HEMOGLOBIN AND CHANGES IN BLOOD VOLUME AFTER BLOOD 
TRANSFUSION, TWENTY-SIX CASES, NO REACTIONS AND NO BLEEDING, 
AVERAGE MEAN VALUES 



Before 

trans- 

fusion 

After transfusion 

3 minutes 

1 da> 

2 days 

4 daj s | 

6 dajs 

8 dajs 

10 da>s 

Value for hemoglobin, gm per cent 

8 75 

9 55 

10 04 

10 43 

10 6s | 

10 61 

10 75 

xo 87 

Increase in value for hemoglobin, gm per cent 


0 80 

1 29 

mm 

I 90 

3 06 

2 00 

3 12 

Increase in total hemoglobin, gm (calculated) 


79 7 

79 7 | 

94 2 j 

J02 3 

108 2 

106 1 

1 no 6 

Total hemoglobin, gm (calculated) 

293 3 

373 

373 

387 s i 

39S 6 



1 403 9 

Blood \oIume, c cm 

3,363 

3,891 

1 3,715 (sain 352 C cm ) 


remains at such a high level of increase after 
transfusion is that there were several transfu- 
sions of polycythe'mic blood having a con- 
centration of hemoglobin of as much as 22 7 
grams per cent The cell volume was not de- 
termined but it is reasonable to assume that it 
was high for this group Also, Table II illus- 
trates that the content of hemoglobin of the 
recipient increased slightly for several days 
above the amount added by transfusion, but 
by the end of the eighth day it had decreased 
to a point below the amount added by the 
transfusion and remained at that level This 
represents a loss of about ro per cent of the 
amount of hemoglobin added by transfusion 
Table III reveals the nature of the changes 
that occurred in the blood volume and in the 
behavior of the content of hemoglobin of the 
blood of the recipients of transfusions who did 
not give evidence of reaction to transfusion or 
signs of bleeding after transfusion This table 
illustrates that the volume of blood increased 
352 cubic centimeters which is 66 per cent of 
the volume of the blood transfusions The 
total hemoglobin of the blood of the recipients 
increased in a constant progressive manner 
above the amount added by the transfusions 
for the period of 10 days during which the 
amount and concentration of hemoglobin of 
these patients were followed At the end of the 
tenth day after transfusion, the value of 
hemoglobin of the recipients in this group had 
increased 40 per cent above the amount added 
by the transfusion 

Comparing the results in the three tables it 
is seen that the blood volume increased, in 
each instance, to a point approximately equiva- 
lent to the cell volume of the blood added by 
transfusion. Also, these tables illustrate that 


the values of total hemoglobin after transfu- 
sion behaved according to the conditions that 
existed after the transfusion Thus, it was 
observed that, if bleeding and reactions oc- 
curred after transfusion in the general run of 
cases, the value for hemoglobin increased to 
an amount about equal to that added by the 
transfusion, only to decrease to 65 per cent of 
the amount added by the transfusion at the 
end of the eighth day. If reactions occurred 
after transfusion and bleeding did not occur, 
the total hemoglobin increased above the 
amount added by transfusion until the eighth 
day, at which time it decreased to 89 per cent 
of the amount added by transfusion. If both 
reaction and bleeding did not occur, the total 
hemoglobin increased progressively until the 
tenth day, at which tune it was 40 per cent 
above the amount added by transfusion Also, 
the increase m total hemoglobin of the group 
of patients who had no reactions was 50 per 
cent more than the increase shown on the 
tenth day by the patients who had reactions 
(For comparison, see Figure 1 ) 

SUMMARY 

The method of calculating blood volume 
has been explained and examples have been 
included 

It was found that, among human beings 
who have secondary anemia, the blood volume 
increased in an amount approximately equiva- 
lent to the cell volume of the blood added by 
transfusion 

Among human beings who have secondary 
anemia, the total hemoglobin after transfusion 
apparently increases above the amount added 
0} transfusion during the 10 day period fol- 
lowing blood transfusion, provided that there 






























404 


SURGERY, GYNEC0L0G\ AND OBSTETRICS 


has been neither reaction to transfusion nor 
evidence of bleeding after transfusion 
Reactions occurring after transfusion tend 
to reduce the total hemoglobin added b> tram, 
fusion, so that, at the end of i© days, the total 
hemoglobin is but qo per cent of the amount 
added bj transfusion This figure at the end 
of the tenth day is only e,o per cent as great as 
that of the patients 'who did not have reactiors 
These observations uphold the conception 
that the plasma volume tends to maintain a 
constant level and that changes m blood \ol 
ume are brought about by changes in the cell 
volume only 
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CLINICAL SURGERY 


FROM ST MARY'S HOSPITAL, LONDON 

THE TECHNIQUE OF GASTRODUODENECTOMY 

CHARLES A PANNETT, B Sc , M D , F R C S , London, England 


I N the surgery of simple ulcer of the stomach 
or duodenum one fact stands out starkly 
clear If the ulcer together with a consid- 
erable area of the pyloric end of the stomach 
including the sphincter be removed, the physio- 
logical conditions prevailing in the stomach are 
so altered that a recurrence of the ulceration, 
while it is not unknown, is extremely unhkely to 
happen. In the surgical unit at St Mary’s Hos- 
pital, London, this principle is adhered to when- 
ever possible The restitution of the alimentary 
canal is effected by implanting the stomach later- 
ally mto the upper part of the jejunum brought 
up m front of the splenic flexure of the colon 
which lies very deeply in the abdomen (Fig x) 
Axial union of the stomach to the duodenum has 
been carried out 42 times in the case of duodenal 
ulcer with 3 deaths (7 per cent) and 28 times in 
the case of gastnc ulcer with 1 death (3 6 per 
cent) This method of restoration is attractive 
from a physiological point of view, but the con- 
valescence is not so smooth, bemg sometimes dis- 
turbed by temporary acute dilatation of the stom- 
ach, and occasionally there is a little subsequent 
digestive discomfort which may, perhaps, be re- 
lated to the loss of mobility of the organ due to 
the small remaining segment bemg sutured to 
the fixed duodenal stump Hence lateral im- 
plantation into the jejunum has become the 
standard method In 116 gastroduodenectomies 
done in this way for duodenal ulcer only 1 death 
occurred (o 86 per cent) It was due to an injury 
to the pancreas In 66 resections for gastric ulcer 
the mortality has unfortunately been high, 4 
deaths (6 per cent) One of these occurred 4 
months after the operation from a lung abscess 
One was due to peritonitis from a leak at the 
suture line, one to peritonitis with intact suture 
line, and another to hemorrhage from a vessel in 
the cut end of the stomach The operation has 
been carried out on weakly, wasted, often anemic 
individuals and sometimes after 60 years of age. 


THE OPERATION FOR DUODENAL ULCER 

The abdomen is opened by a right paramedian 
incision, extending from the neighborhood of the 
ensiform cartilage to the right of the umbilicus 
The rectus muscle is retracted laterally to gain 
access to the peritoneum 

The duodenum is inspected to determine 
whether or not excision is possible Very large 
ulcers surrounded by massive callous inflamma- 
tory tissue which extends so far down the duo- 
denum that the surgeon feels he cannot reach 
normal intestine for suture are best left alone and 
treated by gastrojejunostomy. However, if, by 
careful dissection, the duodenum is freed from 
adhesions to the gall bladder and other neighbor- 
ing parts, and particularly if the layer of new- 
formed tissue over the descending part of the 
duodenum, so often present, be removed, it will 
often be found possible to excise ulcers which at 


Fig 1 Method of restonng continuity of alimentary 
canal 
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first sight look quite unrescctable Ne\ t, at 
about the middle of the greater curvature of the 
stomach below the gastroepiploic artery, ar 
aperture 13 torn in the thin omentum so that the 
le*ser sac is penetrated and the posterior aspect 
of the duodenum can be examined There is usu 
ally an ulcer here The extent of invasion of the 
pancreas 15 estimated This preliminary review 
having shown that resection can be earned out 
the vessels of the greater curvature are bgated 
between the stomach and the gastro epiploic 
artery The manner of doing this is shown in 
Figure 2 Fine No 00 catgut is used for these 
ligatures. A length of about 2 inches of the greater 
curvature is thus bared at about inches from 
the pylorus In a difficult case a similar short 
length of the lesser curve is ligated off from the 
gastrohepatic omentum Two large clamps are 
then placed across the stomach in this area and 
the organ cut across between them (Fig 3) This 
procedure all jus of easier access to the posterior 



Fig 3 Line of section of stomach in order to faciUate 
access to a posterior duodenal ulcer 


aspect of the duodenum and greatly facilitates 
the removal Mow little by little the loner and 
upper borders of the duodenum are freed to a 
rnt distal to the ulcer Every small vessel must 
seen and divided between clamps as it is met 
Tbe really difficult part of the operation is on the 
pancreatic side Many small vessels come off the 
pancreaticoduodenal artery which runs in the 
groove between the pancreas and duodenum The 
field must be kept bloodless if possible Cicalnza 
tion may bring the common bi'e d«ct m ebse 
proximity to the duodenum at its upper border 
It is in danger of injury here In order to avoid 
damage to the pancreas which may be fatal ot 
to the common bile duct, the dissection mu«t be 
kept dose to the duodenal wall Figu e 4 repie 
sents the dissection completed If the uWr has 
penetrated into the pancreas the base of the ulcer 
must be left on this viscus untouched During 
the dissection tbe margin of the duodenal wall 
niff be separate d from the parcreas and the 
cavity of the duodenum opened uuo It is some- 
times rather tedious to find tbe right laser of 
separation beyond the ulcer base but it can 
Dearly always be done (Fig S) A narrow damp 
is then placed just beyond the ulcer and the dis 
eased part of the duodenum removed by the 
cautery (F ig 6) The duodenal stump is closed by 
two layers of sutures a> shown in Figures 7 and 8 
Ovcasional'y a reinforcing stitch may be necessary 
but tbe omentum i» rarely sewed over it \ duo- 
dena! fistula has never occurred in this senes Ot 
two occasions it seemed almost impossible to ar 
me at normal duodenal wall beyond tbe dis’al 
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Fig 4 The duodenum has been dissected free beyond the ulcer 


edge of an ulcer penetrating the pancreas In 
both cases the anterior duodenal wall was folded 
m and sutured down over the ulcer, the stitches 
going through the fibrous tissue round the margin 
of the ulcer The whole ulcer base was buried in 
this way and peritoneal surfaces brought into con- 
tact with each other It is dangerous to pass 
sutures through normal pancreatic tissue, but 
safe to insert them through the fibrosed destroyed 
pancreatic tissue immediately surrounding the 
ulcer Once, by mistake, in a very extensive 
ulcer, the common pancreatic and bile duct was 
cut right across The cut surface of the gland with 
the open duct was successfully implanted into 
the open end of the duodenum 
The surgeon now returns to the proximal part 
of the stomach and ligates the vessels along the 
greater and lesser curvatures until he deems a 
sufficient length has been denuded It is not pos- 
sible to estimate accurately the proportion of the 
stomach removed the area taken away varies In 
length it amounts to 4 or 5 inches approximately 
and depends upon the amount of dilatation of 
the stomach which may have taken place. When 
a sufficient area has been devascularized the first 
part of the jejunum is drawn up from below the 
colon and fixed by traction sutures transversely 
across the posterior aspect of the stomach, the 
proximal end of the loop being attached to the 
greater curvature The two viscera are joined to- 
gether by a thin catgut, running seromuscular 
suture About 4 or 5 inches of jejunum should exist 
between the duodenojejunal flexure and the 
greater curvature of the stomach Two narrow 
clamps are then placed upon the stomach, from 


the upper and lower borders (Fig 9) The clamp 
on the greater curvature must be placed in position 
first because the length of its blades corresponds 
to the length of the slot m the fenestrated clamp, 
namely sVs inches This length is that which has 
been found to make a suitable communication be- 
tween the stomach and jejunum The stomach be- 
yond the clamps is removed by cautery. After a 
tiny opening is cut in the jejunum one blade of 
the fenestrated clamp is introduced into its lumen 
and the junction completed by the cautery tech- 
nique already described Figures 9, 10, and 11 
show how the stitching is carried out and how the 



Fig s In dissecting free the duodenum the base of a 
penetrating ulcer has been left on the pancreas 




Fi? 6 The affected segment of the duodenum is sev 
wed by cautery 

Fi? 7 First infolding seromuscular stitch 

tig 8 The closure is completed by intaginating the 
duodenum std farther (he end of the same stitch being 
used 

Fig q /t sufficient length of stomach has been freed 
The jnuDum has beta sutu«d to the stomach Che special 
clamps have been applied to the stomach and the fenes- 


trated clamp to the jejunum The stomach is being cut 
away with the cautery and the opening into the jejunum 
is being made with the si me instrument 

Fig io The posterior through and through suture. 

I ig ii The anterior through and tnrougn suture las 
been insericd and is being earned on to close the redundant 
opening in the stomach 

1 ik o The throu»h and through suture is bemg butted 
by a seromuscular stitch 


part of the stomach grasped by the clamp on the 
lesser curvature is closed The method of inserting 
the seromuscular suture shown m Figure ti ts rat 
portant It will be noted that the unopened 
jejunum is sutured to the stomach distal to the 
anastomosis If this is not done obstructive kink 
tng might occur at the extremity of the commum 
eating opening fjr where this is all the circularly 
running muscle fibers are divided so that a pro- 
pulsive peristaltic wave cannot take place But 
tu the procedure described ah) kinking at the 
lesser curvature is obliterated by the stream of 


chyme forced along by the intact jejunum between 
the anastomotic opening and the lesser curvature 
of the stomach The abdomen is then dosed 

HIE OPERATION FOR C tSTRK U1 CEJt 
The operation is earned out on the same prin 
ciples As the duodenum is cut across immedi 
atelv distal to the pylonc sphincter H is not p<*ces 
sary to cut the pylonc part of the stomach across 
to get access for a difficult dissection The diflj 
mines in gastric resection are due to the ulcer 
penetrating into the pancreas and the great thick 
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Fig 13 


Fig 13 left Diagram to show how a 
posterior penetrating gastric ulcer is sepa- 
rated from the pancreas leaving its base 
untouched 

Fig 14 Line of section of the stomach 
m the treatment of ulcers situated high in 
the viscus 



entng of the lesser omentum In order to be able 
to resect, it must be possible, after opening into 
the lesser sac as described, to get the finger round 
the proximal boundary of the ulcer where it is 
adherent to the pancreas The vessels on the 
greater curvature are ligated in the usual manner 
On the lesser curvature great care must be taken 
The tissue is very hard, often the individual 
vessels cannot be seen Ligation should be done 
m small sections and always the thinnest catgut 
serviceable used because thin ligatures have less 
tendency to slip 

As soon as possible the stomach is turned over 
to the left When the ulcer penetrates the pan- 
creas its rim must be separated from this organ 
leaving the base untouched This separation can 
usually be done avascularly by blunt force (Fig 
13) When the stomach has been sufficiently sepa- 
rated the clamps are applied to it proximal to the 
ulcer and the anastomosis effected as already de- 
scribed Should the ulcer be so high that placing 
the clamps in this fashion would seem to lead to 
the sacrifice of an unnecessary amount of stom- 
ach, a gutter resection should be done This is 
carried out as suggested in Figure 14 The clamp 
shown is a Moymhan cholecystectomy clamp In 
these high ulcers the curved part of the incision 
in the stomach near the lesser curvature should 
be sewed up m two layers before the anastomosis 
is made with the straight part of the incision 
Otherwise when the mam bulk of the stomach has 
been cut off the upper part of the incision m the 


stomach recedes into the abdominal cavity and 
becomes very inaccessible 

Finally for very high ulcers on the posterior 
wall of the stomach near the esophagus another 
procedure may be adopted The ulcer itself is ex- 
cised with the cautery and the hole m the stomach 
is carefully sutured The stomach is then anas- 
tomosed with the jejunum along a line running 
distal to the ulcer I have never performed a 
complete gastrectomy for simple ulcer of the 
stomach and do not consider it justifiable 

During these operations the ordinary precau- 
tions against spreading infection, namely the iso- 
lation of the operative area by saline soaked 
packs, is adopted The contents of the stomach 
and duodenum, as a rule, have very little infective 
power However, one death already referred to 
took place from septic peritonitis, though the 
postmortem examination showed there had been 
no technical error, and the anastomosis was water- 
tight 

After a tnal of splanchnic combined with local, 
and with spinal anesthesia, these methods have 
been discarded as less satisfactory than general 
anesthesia with gas and ether Recently a few 
patients have been operated upon under cyclo- 
propane anesthesia The results have been very 
promising The patients do not have any solid 
food until the eighth day Six weeks after leaving 
the hospital they are allowed to eat any food but 
warned that, for a year, their meals must be 
small, though they may be frequent 
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C ERTAIN cases of intractable pruritus 
am resist all the commonly employed 
forms of therapeusis These cases 
usually have run the gamut of salves, 
lotions injections, x ray treatments, figuration, 
and anything that any physician or any layman 
waj hav e suggested In desperation patientsso 
afflicted go from one physician to another hoping 
against hope, that someone ntaj have a remedy 
for this non malignant but most incapacitating 
and nerve racking disease At this stage, the 
perianal skin has undergone such advanced 
changes as to make it unrecognizable Grossly 
and microscopically malignant degeneration 
seems inevitable These changes are due to the 
disease itself, to the constant scratching and 
irritation and to the various forms of therapy 
employed particularly the sclerosing injections 
and the x ray treatments Radical curative 
therapy at tins time ts imperative 

In the armamentarium of the proctologist, 
there is no rational therapy for this type of case 
The injection of oil soluble local anesthetics or 
alcohol does not eradiate the disease except in 
the event of widespread necrosis The Ball opera 
tion and its various modifications attempt to 
deprive the pirt of sensation hut fail to eradicate 
the diseased areas and give hut temporary rebel 
The operation which we employed and which 
we will describe was used without knowledge of 
any like procedure having been performed before 
Because of the good results obtained as evidenced 
in our follow up it was decided to report these 
cases A search of the literature at this time re 
vealed that somewhat similar procedures had been 
done about 40 y ears ago „ 

In 180S Mathews (z) reported to the Louisville 
Surgical Society a case of severe pruritus am 
treated by removal of the pemna skin He ex 
ctsed the penanal skin and allowed the wound to 
heal bv granulation Later in his text book (3) he 
reported a somewhat different technique After 
dissecting the 4 -m free from the subcutaneous 
tissue he left it attached to the mucous membrane 
split it into three sections and tied ligaturesatthe 
2 Lsa of each These were left to slough off, and 
the wound was allowed to granulate 

rc «nd Surgical Smite of Dt ?»!{* 


In rqoi Hamilton independently described a 
somewhat similar operation He made a circular 
incision at about the mucocutaneous junction, 
then an encompassing elliptical incision bejond 
the diseased area The entire perianal skin be 
tv een the two incisions was excised The retna n 
mg si in was mobilized and then brought together 
anteriorly and posteriorly to the anus* by *everaj 
sutures The mucous membrane was then sutured 
to the skin margins 

Montague states that surgeons did not take 

ueiwwu »m« i«» umw. s »»« . — kindly to these methods because of the prolonged 

changes as to make it unrecognizable Grossly convalescence, severe postoperative pain ardthe 

** * 3 possible interference with sphinctenc control 

Apparently because of the fear of these distressing 
features the operation fell into disrepute and little 
has been heard about this method of treatment 
since 

When recently we were confronted with 3 cases 
of severe intractable pruritus am accompanied 
by advanced skin changes we decided to attempt 
a complete excision of all the diseased tissues 
The technique of the operation which we devised 
for this purpose is as follows The sphincter is 
gently dilated not d united The entire affected 
3rea is circumscribed by a circular incision which 
usuallv is at a radial distance of 2 to 3 inches from 
the anal margin (Fig 1) The incision » can 
down through the entire thickness of the sKin 
until normal subcutaneous fat is encountered 
The dissection is then continued in the suo- 
cutaneous tissue up to the mucocutaneous June 
Uon In so doing, the fibers of the cornigator 
cutis am muscles are severed and the subcutane 
ous portion of the external sphincter muscle 1 ® 
carefully exposed and protected <Fig : « ' 
cone shaped area of the skin is then split Mttnog 
and posteriorly (Fig $) order to ftej J»t« ^ 

subsequent section at the mucocutaneous jun 
non, which is performed after damps Me ptaceo 
on the mucous membrane to te{ . 

(Fig 4) The gluteal skin is mobilized for a dis- 
tance at 1 to 2 inches All bleeding points are 
carefullv controlled Four silk mattress suturw 
are placed between the mucous membrane art 
the skin edj.es at equidistant P°mts antenorh 
nostenoriv and latml'y Interrupted *« *“ 
wees are used to complete the approximation 
(Fig 5} A small piece of vaseline gauze is 
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Fig 3 Splitting of the cone-shaped area of shin 


Tig 4 Clamps placed on mucous membrane to pret ent 
retraction 


serted into the newly constructed anal canal, and 
the entire operative area is covered with vaseline 
gauze 

The results were most gratifying Pruritus dis- 
appeared immediately after operation Sur- 
prisingly little pain was present throughout the 
convalescence The average period of hospitaliza- 
tion was only xi days The sutures, V'hich were 
employed largely to prevent undue upward re- 
traction of the mucous membrane and outward 
retraction of the skin, usually cut through be- 
tween the fifth and eighth day, and moderate 
separation of the skin and mucous membrane oc- 
curred This allowed the mucosa to retract to a 
level approximating the previous mucocutaneous 
junction The intervening space filled in with 
granulation tissue and subsequently epithehalized 
Complete healing occurred in from 6 to 10 weeks 



\ 


Fig 5 Interrupted silk sutures complete approumation 
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after operation Stricture was not encountered 
In i case there was a slight narrowing which 
promptly responded to two digital dilatations 
Temporary incontinence was obsert ed in 2 of the 
3 cases This lasted less than 2 weeks and good 
sphinctenc tone gradually returned, as could be 
demonstrated by marked contraction of the 
sphincter upon irritation of the new perianal skin 
In addition to the fact that the patients were 
overjoyed with the complete cure effected by this 
procedure, their general condition improved 
remarkably 


CASE REPORTS 

Case 1 II F (Hospital No 301417) a 63 3 ear old man 
was admitted to the rectal clinic December 193^ com 
plaining of intense itching in and about the anus for the 
past 15 years During this period he had at brst tried many 
conservative methods of treatment but finally m May 
■932 he nas admitted to another hospital where an anal 
operation » as performed Communication with this hos 
pita! revealed that the operation consisted of erosion of 
redundant aDal tissue Relief from the pruritus was very 
short lived and after again attempting various forms of 
non-operative therapy he was re-admitted to the same 
hospital in May 1935 This tune a hemorrhoidectomy was 
performed The symptoms became so sev ere shortly after 
this that the patient could not sleep w as in constant pain 
and began to lose weight very rapidly 

Physical examination disclosed an elderly male in 
apparent discomfort General examination was essentially 
negative There w as no e\ idence of fungus infection of the 
feet 

I roctologic inspection disclosed a cauliflower Idee growth 
surrounding the entire anus and extending outward for a 
distance of 2 laches from the anal margin The skin was 
hypertrophic gray white in color and markedly thickened 
and indurated Numerous ulcerations were present as well 
as polyp like nodules Beyond this area the skin was 
reddened thickened and excoriated I alpation revealed 
marked anal spasm but otherw tse the region was negative 
Anoscopy show ed tke anal canal to be normal m appear 
ance Small internal hemorrhoids were noted but no 
hypertrophied papille or enlarged crypts Sigmoidoscopy 
w ith the instrument passed full length revealed the mucosa 
normal in appearance throughout 

The stool was brow n in color and of normal consistency 
reaction acid and no blood ova or parasites w ere found 

The blood Wassermann was negative the blood sugar 
was 100 milligrams per too cubic centimeters the blood 
urea was Jo milligrams per roo cubic centimeters. Hemo- 
globin was 82 per cent white blood cells 6S00 of which 63 
percent were polynuclearx 29 per cent lymphocytes 3 per 
cent monocytes and 3 per cent eostnophiles The urine 

^Biopiyof the perianal skin was performed The patho- 
logical report was fibro-epithelial polyp with conspicuous 
acanthosis and inflammation PUast tea t h pituni The 
patient was then referred 10 the radiotherapy department 
for consultation The opinion rendered was Radiation is 
not indicated in a condition of this kind Advise wide 
surgical remov al because this ts undoubtedly a precancerous 

10 In* March 1916 the patient was admitted to the surgical 

service for radical operation which was pertormed as 
described above by Dr Ralph Colp 


Pathologic report— macroscopic examination Speci 
men consists of a resected anus and penanal tissue The 
skin and subcutaneous tissue about the anus is roughly oval 
in shape and measures approximately 8 5 by 6 centimeters. 
The penanal sbn appears thickened coarse with several 
irregular folds which are quite firm Here and there are 
small irregular ulcerations approximately 3 by 2 millimeters 
in diameter Partially encircling the anus a short distance 
from it is a shallow ulcerated area the base of which is 
covered by granulation tissue Itmeasures3centimetersby 

centimeter No unusual features are noted in the sub 
cutaneous tissue 

Microscopic examination was reported Acanthosis and 
chrome nonspecific inflammation with ulceration No 
evidence of tumor 

The postoperative course was uneventful About the 
sixth day the sutures cut through and were removed 
Treatment then consisted of frequent hot baths and wet 
dressings The patient was discharged on the ninth day 
and further dressings were done at the dime The wound 
healed by granulation and was completely epithelialurd in 
S weeks For the first 2 w eeks there w as some incontinence 
of liquid feces but as healing progressed he rrgimed com 
plete control He was last seen on January 5 T9)S at 
which time he reported that he had been completely fere 
from pruritus since operation 22 months before The new 
penanal skin appeared soft and normal in texture Control 
was perfect and there was no stricture There was however 
a slight eversion of mucosa on one side Digital examina 
tioo revealed good sphinctenc tone The general physical 
examination however was even more satisfactory His 
entire appearance was altered He had been transformed 
from a harassed gaunt chronically sick old man into a 
cheerful pleasant personality 

The indications for radical surgical therapy in 
this case were very definite 15 years of severe 
itching and pain a sktn lesion that was becoming 
progressively worse showing no tendency at ant 
time to regress, a pathological report that implied 
danger of malignancy and a clinical appearance 
that caused both the surgeon and the radio- 
therapist to feel certain of its malignant po- 
tentialities 


Case 2 HI (Hospital No jq*k»,6) a 28 year oil 
German chef was admitted to the rectal clinic on Sep- 
tember 18 1936 complaining of itching pain an! lumps 
about the anus His illness had started to months pn>r 
to admission with the appearance of several small warty 
growths in the penanal region These had increase'! 
rapidly in sue and number and were associated witn 
severe pain and intense itching He hid been treated in 
two dimes w here figuration and partial excision ha 1 been 
performed but the relief had been of very short duration 
After a few weeks the growths recurred and grew rapidly 
again He then receiv ed sev rral x ray treatments w ith Cut 
slight improvement The patient had noticed that alter 
the temporary improvement which followed the fulgnrw 
tion excision and x ray treatments the growths tended to 
recur with greater rapidity and the sumptoms of pain and 
itching became mire intense His symptoms became so 
severe that he was unat le to sleep he coull not continue 
hia occupation his appetite failed an f he lost »o pounds in 
weight Several weeks before adm, ion he o «nred ‘he 
appearance of a number of growths on the shaft and gtanv 
of the penis , , . 

Inquiry into his past history disclosed a traumatic 
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hemothorax 12 years ago and pneumonia 7 years ago 
Shortly after he recovered from the pneumonia, he became 
infected with gonorrhea and syphilis The gonorrheal in- 
fection cleared up rapidly, the luetic infection had been 
treated with bismuth and intravenous arsemcals The 
exact number of injections w as not know 11 The last treat- 
ment had been given 1 year ago Blood and spinal fluid 
Wassermann tests done during the past year w ere negative 
General physical examination was negative except for 
the local condition 

Proctological examination The entire perianal area for 
a distance of 2 to 3 inches from the mucocutaneous junction 
w as covered w ith numerous large and small condylomas A 
few of these appeared roughened and hormfied The skin 
was quite red, markedly thickened, indurated, and tender 
There w ere innumerable scratch marks 

Digital examination In the anal canal were felt a 
number of small hard warty growths simdar to those seen 
on the perianal skin 

Anoscopy revealed the rectal mucosa to be normal in 
appearance, there was no evidence of proctitis or infected 
crypts In the anal canal, distal to the mucocutaneous 
junction, were seen several condylomas, similar m appear- 
ance but smaller in size than those on the perianal skin 
Sigmoidoscopy with the instrument passed full length 
show ed no abnormality 

Examination of the genitalia revealed several small 
condylomas on the glans and shaft of the penis 
The blood Wassermann w as negative Rectal smears for 
gonorrhea w ere negative The F rei test w as negative The 
urine was negative One of the condylomas was removed 
and pathological sections w ere made The report verified 
the clinical diagnosis of condyloma 
The patient w as desperate and begged for any method of 
treatment, however radical, which would give immediate 
and lasting relief It was felt that conservative methods 
had been unsuccessful and that radical surgery was 
indicated Accordingly, the patient was admitted to the 
surgical service and was operated upon on September 30, 
1936 by Dr Amiel Glass 

After operation, the patient did very w ell Most of the 
sutures cut through on the sixth and seventh days and 
separation occurred between the skin and the mucous mem- 
brane This area rapidly became filled with healthy 
granulation tissue He was discharged on the fifteenth day 
after operation Curiously enough, at the time he left the 
hospital, it was noticed that the condylomas of the penis 
had completely disappeared, although they had received 
no local treatment 

Six weeks after operation, the wound was completely 
healed, and the patient felt well Bowel movements were 
normal and sphincter control was perfect 
The patient was last seen in January, 1937, at which time 
the anus appeared normal except for slight narrow mg of the 
anal orifice This required only two digital dilatations 
Shortly after this, the patient moved to another city be- 
cause employment was available there He was last heard 
from about one year after operation w hen he communicated 
with his family physician and informed him that he was 
entirely symptom free and normal in every respect 
The indications for radical surgical therapy in this case 
were very definite continuous intense pruritus and severe 
pain for 10 months, quick recurrence of the lesions after 
surgical removal and electrodessication, and failure to ob- 
tain any relief by x-ray or any other form of treatment 
Case 3 L R (Hospital Xo 414601), a 45 year old 
physician, was first seen by one of us (S D M ) in May, 
1017 His history dated back to 1925 at which time he had 
a few small perianal warts treated by fulguration As a 
result of this procedure he sustained burns of the perianal 


skin which healed very slowly Pruritus first set m at this 
time The itching became progressively worse and was 
associated with painful fissures Many forms of local 
palliative therapy were employed without relief In 1928, 
after suffering intensely for 3 years, he was seen by a 
dermatologist who instituted x-ray therapy The patient 
secured moderate relief for about 2 months, but then re- 
lapsed and the pruritus and pain became worse than ever 
During the next several years he was treated by many 
physicians and many types of treatment were used In 
1932, he had a series of injections of oil soluble anesthetics 
Multiple abscesses developed following this, and new ones 
continued to appear during the next 6 months X-ray 
treatments w ere again given, but this time failed to afford 
even temporary relief The patient could not sleep w ithout 
the use of large doses of sedatives and even then spent many 
sleepless nights He was constantly in misery, his general 
health was rapidly failing, and he could not attend to his 
w ork His mental state w as such that he was prepared to 
undergo any procedure rather than continue life as it was 

General physical examination was essentially negative 

Proctologic examination The perianal skin for a dis- 
tance of 2 inches from the anal margins appeared markedly 
thickened and hypertrophic, and w as throw n into edem- 
atous folds Between these folds were deep ragged in- 
fected fissures The skm immediately adjacent to the anal 
margins appeared “parboiled” and felt quite hard, whereas 
the more distant skin appeared erythematous and felt 
indurated 

Digital examination The ampulla of the rectum and the 
upper end of the anal canal were normal The d istal portion 
of the anal canal was tender and indurated 

Anoscopy revealed a few small internal hemorrhoids Ko 
crypts or hypertrophied papillie w ere found The pectinate 
line was completely obliterated by the pathological process 
w hich extended up to it 

Sigmoidoscopy with instrument passed full length re- 
vealed no abnormalities Skin scrapings w ere negative for 
fungi Urinalysis was negative 

During the ensuing 4 months the patient was treated 
with bland ointments of many varieties and with an 
autogenous vaccine made from one of the many perianal 
abscesses which he developed during this period The con- 
dition became progressively worse, both subjectively and 
objectively, and in September, 1937, he agreed, in despera- 
tion, to submit to radical surgery He was admitted to the 
Private Pavilion of the Mt Sinai Hospital, and operated 
upon on September 27, 1937, by one of us (S D M ) The 
procedure described was employed 

Pathologic report “Specimen consists of two portions 
of skm of similar size measuring 8 by' 4 5 centimeters in the 
greatest diameter The epithelial surface is somewhat 
puckered in areas and also shows an irregular yellowish 
pink firm thickening The subcutaneous tissue is slightly' 
hemorrhagic ” 

Microscopic examination report was “Hyperkeratosis 
with chronic inflammation ” 

The postoperatn e course w as remarkably smooth There 
was practically' no pain until the fifth day when the sutures 
cut through Upon removal of the sutures, this slight dis- 
comfort disappeared Healthy granulations appeared 
w here the skin and mucous membrane had separated The 
patient was discharged on the eighth postoperative day and 
started to resume practice on the tenth day During the 
first 2 weeks after operation, sphinctenc control was not 
perfect, but as healing progressed, normal sphincter func- 
tion returned The wound was completely healed 5 weeks 
after operation The new skm appeared normal, sphincter 
tone was good, there was no narrowing of the anal orifice, 
and the patient was completely free from pruritus and pain 
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alter operation Stricture was not encountered 
In i case there was a slight narrowing which 
prompt!} responded to two digital dilatations 
Temporary incontinence was observed in i of the 
3 cases This fasted less than 2 weeks and good 
sphinctenc tone gradual!} relumed as could be 
demonstrated bj marked contraction of the 
sphincter upon irritation of the new perianal skin 
In addition to the fact that the patients were 
overjo>ed with the complete cure effected bi this 
procedure, their general condition improved 
remarkahlj 


CASE REPORTS* 

Case r IIP (Hospital No 301417) a 63 year old man, 
was admitted to the rectal clinic December 1935 com 
plaining of intense itching m and about the anus (or the 
past 15 jeats Dunng this period he had at first tried many 
conservative methods of treatment but finally in May 
1937 he was admitted 10 another hospital where an ana! 
operation was performed Com mum canon with this hos 
pital revealed that the operation consisted of excision of 
redundant anal tissue Kefief from the pruntus was 1 try 
short lived and after again attempting various forms of 
non-operative therapy he was re admitted to the same 
hospitafin May 1933 This time a hemorrhoidectomy was 
performed The symptoms became >0 sev ere shortly after 
this that the patient could not sleep was in constant pain 
and began to lose weight very rapidly 

1 hy-ic»l examination disclosed an elderly male m 
apparent discomfort General examination was essentially 
negative There was no evidence of fungus infection of the 
feet 

Proctologic inspection disclosed a caoliflon er tike grow th 
surrounding the entire anus atid extending outward for a 
distance 0/ j inches from the an) margin The shin was 
hypertrophic gray white in color and markedly thickened 
and indurated Numerous ulcerations were present as well 
as polyp like nodules Beyond this area the skin was 
reddened thickened and excoriated Falpation revealed 
narked anal s pa~m but otherwise I be region was negative 
Anoscopy showed the anal canal to be normaf in appear 
ance Small internal hemorrhoids were noted but no 
hypertrophied papilla: or enlarged crypts Sigmoidoscopy 
n itb the instrument passed lull length rev ealed the muco-a 
normal in appearance throughout 

The stool was brow n in color and of normal consistency 
reaction acid and no blood ova or parasites were found 

The blood ttassermann was negative the blood sugar 
was 100 milligrams per 100 cubic centimeters the blood 
urea v-as ro milligrams per too cubic centimeters Jfewo 
globui was 8 j per tent white blood ce'ls 6S00 of which 65 
pci cent were polynu lears 19 per cent lymphocytes 3 per 
cent monocytes and j p r cent eosinophil es. The unoe 

Biopsy of the perianal skin was perform'd The pitho 
logical report was fibro-cpilbehal polyp with conspicuous 
acanthosis and inflammation. Ptease « itch fitient The 
patwnt was then referred to the radiotherapy department 
lor consultation The opinion rendered was Radiation is 
not indicated in a condition of Ibis kind Advise wide 
surgical removal because thisis undoubtedly a precancerous 

<0 In' March 1916 the patient was admitted to the surgical 
service for radical operation which was performed as 
described above by Dr Ralph Colp 


f athologic report— -macroscopic examination Npett 
men consists of a resected anus and penanal tissue The 
skin and subcutaneous tissue abcu the anus 1* roughly oval 
in shape and measures approximately 8 5 by 6 centimeters 
the penanal skin appears thickened coarse with several 
irregular folds 0 hich are quite firm Here and there are 
small irregula r ulcerations approximately j by J millimeters 
in diameter Partially encircling the anus a short distance 
from it u 3 shallow ulcerated area the base of which is 
covered by granula lion tissue It measures 3 centimelers by 
‘ J centimeter J o unusual features ate voted in the s b- 
cutaneous tissue 

' f icroscopic examination xv as report'd Acanthosis and 
chrome non specific inflammation with ulceration No 
evidence of tumor 

The postoperative course was uneventful About the 
s«th day the sutures cut through and were removed 
Treatment then consisted of frequent hot baths and wet 
dressings The patient was discharged on the ninth day 
and further dressings Here done at the clinic The wound 
healed by granulation and was completely epithelulizrd in 
S weeks for the brst i « eels there w as some incontinence 
of liquid feces hat as tu-aling progressed he regained com 
plete control lie was last seen on January 5 1938 at 
which time he reported that he had been completely frrt 
from pruntus since operation >1 months lelore The new 
penanal skin appeared soft and normal in texture Control 
was Perfect and there was no stricture There was however 
a slight eversion of mucosa on one side Digital examma 
t ton revealed good sphinctenc tone The genera 1 physical 
examination however was even more satisfactory Hs 
entire appearance was altered He bad been transformed 
from a harassed gaunt cbromrallj sick old man into a 
cheerful pleasant personality 


The indications for rad cal surgical therapj in 
this case were very definite 15 >ears of severe 
itching and pun a skin lesion that nas becoming 
progressively lorse hawing no tendenc} at an} 
time to regress a pathological report that implied 
danger of malignancy and a clinical appearance 
that cau^d both the surgeon and the radio 
therapisi 10 feel certain of its malignant po- 
tentialities 


Casc 7 HI (Hospital No 398976) * aS year old 
German chef was admitted to the rectal clinic on wep- 
lemte jS 1936 complaining of itching pam and lumps 
about xhe anus His illness had started 10 months prior 
to admission with the appearance of several small warty 
growths in the perianal region These had increased 
rapidly in sue and number and were associated witJj 
severe pain and intense itching He hid been treated in 
two clinics where figuration and p.rtwl excision had reen 
performed but the relief had been of very short duration 
After a few weeks the groxths recurrc 1 and grew rapiUy 
I'M fie then rcceiv rd sev era! x ray treatments w jtti out 
slight improvement The 3>aticnt hid noticed tea' alter 
the temporary improvement which followed Ire tjiwira 
tion excision and x ray treatments the growths tended to 
recur w ttb greater rapidity and the sumptoms ol pam *nu 
itching became more intense ft s symptoms became so 
severe that he xas unable to sleep he old 1 not cont nun 
b occupation his appetite failed an 1 hel st JopouMS 

weight v-everal weeks before afmission he _ observed 
appearance of a number of growths n the shall an t g»n 
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M ALIGNANT disease of Bartholin’s or 
the major vestibular gland, is rare 
and not often considered in the differ- 
ential diagnosis of diseases of that 
organ Usually the diagnosis is made only at 
operation when the pre-operative diagnosis of cyst 
or abscess is upset by the finding of a solid neoplasm 
Here, as elsewhere in the body, careful observation 
of the patient and timely surgical intervention, 
together with the laboratory examination of the 
excised material, offer the only hope of recovery 

EMBRYOLOGY AND NORMAL ANATOMY OF 
BARTHOLIN’S GLAND 

Huguier was the first to describe extensively 
the gross anatomy of the major vestibular gland 
The microscopic picture, begun by Langerhans, 
was not elaborated until the present century when 
Jambon and Chaboux, as well as Cullen in this 
country, carefully studied series of specimens from 
various age groups Schroeder’s resume of the 
embryology and anatomy is the most concise yet 
published, and completes the material upon which 
this study is based 

The major vestibular gland is the homologue 
of the bulbo-urethral gland of Cowper in the male 
but develops later Schaffer, in his textbook, re- 
fers the reader to the description of Cowper’s 
gland in discussing Bartholin’s gland The un- 
equal development of the glands, beginning about 
the third fetal month, as soon as there is external 
sex differentiation, starts in the vestibular epithe- 
lium of the urogenital sinus The latter is very 
definitely developed in the embryo at the end of 
the fourth month Differentiation is virtually com- 
plete by birth At birth, tubules of a single layer of 
pale cuboidal cells, staining with muci-carmme, lie 
in an mterstitium, at the periphery of which are 
other tubules of darker smaller muci-carmine-nega- 
tive cells 

Smaller ducts are formed of multilayered ep- 
ithelium, cuboidal for the most part, and cylin- 
drical direct!} on the lumen The excretory duct 
has, according to Schroeder, a multilayered epithe- 
lium similar to transitional epithelium with squa- 


mous cells basally and columnar superficially The 
gland diminishes m size between 9 and 12 years 
and then definitely increases at puberty, to de- 
crease and atrophy in senility 
The bilateral gland lies on the urogenital dia- 
phragm surrounded by the vascular vestibular 
bulb, and is separated from the vagina by perineal 
soft tissues and the vaginal sphincter bundles The 
gross measurements are given as 11 to 15 milli- 
meters in length and o 5-3 o millimeters m width. 
In more than three-quarters of a series of cases 
the chief excretory ducts lie within 1 to 2 milli- 
meters of the border of the labium minor, with a 
lumen of 1 millimeter and a length of x centimeter 
(Schroeder) This duct opens into the vestibule 
just below the outer border of the hymen 

Cullen compared the gland to an unevenly de- 
veloped bunch of grapes, with the main duct com- 
pared to the stem, the secondary and terminal 
ducts or excretory canals to the branches, and 
the lobules to the fruit In the adult, the pale 
columnar cells of the gland alveoli have small 
deep-staming nuclei and pale cytoplasm staining 
variably with muci-carmme These cells rest on a 
membrana propria of the surrounding connective 
tissue which is highly vascular with much elastica 
and less smooth muscle The gland terminal ducts 
or excretory canals, lined by one to several layers 
of cuboidal to columnar cells, unite in an ampulla 
lined by columnar epithelium, and here the true 
excretory or main duct begins As it enlarges, the 
mam duct is lined by flattened transitional or 
squamous epithelium and by vestibular squamous 
epithelium in its outer portion The gland has 
been characterized by some as acinar and by others 
as tubular 

Outside the capsule are large cahbered nutrient 
arteries and veins, nerves, and striated muscle 
bundles The striated muscle within the capsule, 
however, is sparse and is found only about the 
large excretory canals or ducts The blood supply, 
by large arterioles, is from the internal pudendal 
and bulbar arteries and is distributed by numer- 
ouscapillariesbetweentheacim, which end periph- 
erally in venules emptying into the bulbar and 
pudendal sinuses accompanied by nerves and lym- 
phatics The secretion of mucus is intermittent 
because of neurogenic alteration 
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He was last seen 4 months after operation He had 

g uteri 20 pounds was working harder than ever and had 
«i steeping w ell « ithout the use of sedatis es ~i here were 
no rectal cnmnlaints 

The indications for radical surgical therapy in 
this case were tho ven definite A 12 tear 
history ol intractable pruntus and pam, an in 
tolerable existence failure to obtain relief for ev en 
short periods with ant form of therapy, and a 
clinical appearance that gave the impression of 
possible malignant degeneration 

SUM \R\ 

I Three cases oflong standing severe pruritus 
am with extreme skin changes have been pre 
seated 

All 3 patients had been treated bv the usual 
accepted methods with no lasting relief 

2 A radical operation which has been utih/ed 
in an attempt to cure these patients permaneoth 
has been described 

3 Results have been untformh satisfactory 
all three patients having been completely relieved 


of their pruritus for the first time since its on<el 
They hav e been followed and have remained well 
for periods varving from 4 to 2j months after 
operation 

4 Contrary to general belief, this type 0/ 
operation is not followed by long convalescence, 
severe postoperative pam stricture orsphinctenc 
incontinence 

5 This method is not advocated for tbs treat 
ment of the usual case of pruritus am A is in 
tended onh for cases of long standing in//acl&ble 
pruntus am particularly those with pr/nounced 
and possibly premabgnant skin change / 
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lished a total of 56 such cases, not including the 
Uvo described in this paper. 

Type of carcinoma In 7 instances no informa- 
tion is given as to the type of carcinoma Two 
cases are described only as “anaplastic,” and one 
each as solid, small cell and adenosquamous cell 
carcinoma Adenocarcinomas numbered 29, and 
squamous cell carcinomas, 1 2 

Age The youngest patient is that of Beckmann, 
19 years Four cases are reported of patients 
between 26 and 30 years of age Seven cases are 
recorded in the fourth decade, 16 m the fifth, 12 
in the sixth, 5 m the seventh, and 3 in the eighth 
decade of life, the decades before and after the 
menopause are the periods of life most affected 
Symptoms The most frequent symptom is the 
appearance of a mass in either side of the vulva, 
as described in 35 cases, and present for an aver- 
age of is months before medical aid was sought 
Whether a benign condition was at first present 
cannot be answered Pain was a much less prom- 
inent symptom Dyspareunia and discomfort on 
walking and sitting were noted In 13 of 37 cases 
the inguinal nodes were involved when the patients 
were first examined, although Kehrer and Tobler 
both state that the regional lymph nodes are in- 
volved relatively late in the disease Femoral and 
iliac node involvement has also been recorded 
Metastases have been found in vertebra: (Fabri- 
cius), pelvis and chest (Lyle) 

Therapy In most instances resection was per- 
formed, although in several cases incision was 
made before the neoplastic character of the con- 
dition was determined Radiation therapy, both 
x-ray and radium, was also used, usually after 
operation as in Hunt and Powell’s third case which 
was well after 2 recurrences, and in Healy’s first 
case, each 11 years after the original operation 
Without radiotherapy the longest period of life 
after operation (the patient still alive at the time 
of publication) was 3^ years (Eden, Polaillon) 
Fabncius’ patient died 5 years after resection. 
Recurrence took place after a few months in most 
cases and a second recurrence was frequent Most 
authors do not record the date of death or nec- 
ropsy findings 

CASE HISTORIES 

Cash 1 R A R (a patient of Dr Eugene L Jewett), 
32 years old, white, was admitted to the New York Post- 
Graduate Hospital August 28, 1934, for x-ray therapy In 
1926, she is said to have been treated for pulmonary tuber- 
culosis Iliout 3 months before admission she noticed a 
small mass in the left half of the vuha which caused little 
or 110 pain The mass grew larger and became distinctly 
painful Physicians consulted made a diagnosis of an in- 
fected Bartholin’s gland but did not advise operation 
Because of the rapid increase in size and the patient’s 
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Fig 2 Photomicrograph of anaplastic adenocarcinoma 
of the major vestibular (Bartholin) gland (Case 1) a, Nor- 
mal ducts lined by cubotdal to columnar epithelium Low 
power 

insistence, the mass w as removed and submitted for exam- 
ination 

At admission to hospital there were no signs of acute 
or chronic disease except for slight discrepancy in size of 
pupils The wound in the labium majus was partly healed 
The left inguinal nodes were enlarged, firm, and movable 
The local site, the vulva, both groins and the lower abdo- 
men were radiated separately The patient was discharged 
improved, August 30, 1934 

She was readmitted 3% months later for 3 days Amen- 
orrhea followed the x-ray therapy of August In Novem- 
ber, 1934, small nodes were excised from the left groin but 
not submitted for examination Because of the recurrence 
in the groin where, beneath the recent surgical scar, several 
soft matted glands were palpated, excision and further 
x-ray radiation were advised The complement fixation 
test on spinal fluid for syphilis was positive, with a colloidal 
gold reaction of 1233310000 

At operation, December 14, 1937, two deep inguinal 
nodes, matted together and apparently well encapsulated, 
were removed There were no signs of recurrence at the 
site of the primary neoplasm of Bartholin’s gland Follow - 
mg discharge from the hospital, x-ray radiation was applied 
to the abdomen and perineum, to the neck and chest 
(February and March, 1935) and once to the groin (May, 
1935) Antiluetic treatment was given at the same time 

In May, 1935, the patient, who had been suffering from 
dizziness, weakness, nausea, and vomiting, was knocked 
down by a taxicab She was unconscious for about 10 
mtnutes and was removed to another hospital where she 
remained until transferred to the New York Post-Graduate 
Hospital the following month Following the accident all 
symptoms became aggravated and headache, previously 
unnoted, now appeared There w ere also periods of appar- 
ent confusion and failure to respond normally to questions 
It admission the mental status was good although the 
patient complained of marked deafness She was emaci- 
ated and anemic The pupils were irregular and did not 
respond to light A large, hard, circumscribed mass, pal- 
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I is * 1 hotomicrograph of structures from inflamed 
major vestibular (Bartholin) gland a normal acini com 
mu mealing with the duct b completely obliterated by 
hyperplastic transitional epithelium (compare with Tig 3 
for similarity of cell type) Low power 

DIAGNOSTIC CRITERIA OF PRIMARY CARCINOMA 
OF S VRT1IOLIN S OIANP 

It is not always possible to determine whether 
Bartholin s gland is the primary site of the malig 
nant vulval neoplasm The cases reported by 
katkow'kvandby Taus«’garc probably secondarv 
in the gland while Savoumin s case is not one of 
carcinoma Melanoma doubtless was the correct 
diagnosis in the ca<c published by Sirm These 
cases are not included in our summary 

Honan enumerated lour criteria which must be 
satisfied before an indisputable diagnosis of pri 
mary carcinoma of Bartholin sglandismade These 
are (1) typical vulval site (2) position deep tn 
the labium (3) connection with the gland duct 
and (4) the presence of intact gland tissue The«e 
conditions are satisfied in our first case The 
typical site in the lower third of the labium majus 
and deep within it was noted in the second case 
No normal portions of the gland or duct were 
found in the microscopic sections available and 
the gross specimen had long since been discarded 
(rpab) 

It, m addition to the requirements alreadv men 
tioned the skin is intact and the carcinoma a 
frank adenocarcinoma as suggested bv Schaeffer 
the major vestibular gland is unquestionably the 
primary site Numerous authors point out that the 
smaller ducts communicating with the acini (Fig 
I a) are lined by transitional epithelium (Fig 1 b) 
a ’fact confirmed bv us in sections of routine surgi 


calmaterjal Thisty pe of epithelium is not present 
in vuhal structures other than Bartholin s gland 
A study of many sections ot the second case and 
a comparison w ith the normal disclose a striking 
similarity to the cell types of the normal transi 
t tonal epithelium and justify classing it among 
the carcinomas of the major vestibular gland 
The problem of the primary site is not as readih 
clarified in cases of squamous cell carcinoma If 
normal glandular structures lined by columnar 
epithelium are seen contiguous to, or continuous 
with, the squamous cell carcinoma, it has been 
assumed that the latter arose from roefaplastic 
epithelium Frank and kebrer speak of such a 
possibility , although such metaplasia has not been 
encountered in routine surgical material examined 
by us A more likely point of origin is the strati 
fied squamous epithelium which normally extends 
inward from the skin and lines the ducts for a 
v anable distance That distance may vary with 
the extent of destruction of the original transi 
tional epithelium and its replacement by the sq aa 
mous epithelium Unless the squamous cell car 
emoma is seen to begin in the skin over the maior 
vestibularglands squamous cel) carcinoma of this 
area involving such glandular structures must be 
included among the carcinomas of Bartholin s 
gland 

ANALVMS OF IITERATURE 
r requeue v Bartholin s gland carcinoma is rel 
atnely rare Burghele could report onlv 3 pn 
man vulval carcinomas among 20000 patients 
under his rare, one of ninth was of the major 
vestibular gland At the Mayo Clime according 
to Hunt and Powell there were 170 operations on 
the major vestibular gland over a period of rj 
vears Of these 150 operations were lo evsts 17 
for infections and 2 for carcinoma Over a later 
10 year period Mavo and Barber reported 281 
cysts of wbjcb 1 54 were operated upon Three 
of these were carcinomas Lynch wrote that this 
tumor is undoubtedly rare yet the literature does 
not properly express the frequenev since vulval 
growths are usually seen by men in general prac 
tice who do not rejxirt them and who may be 
content merely with their removal ' 

At the New \ ark Post Graduate Hospital dur 
ing the past two decades there are recorded among 
the lesions of Bartholin « gland 14 infections, ,o 
abscesses 92 cysts and the 2 carcinomas here tc 
ported a frequenev of 1 1 per tent These figure® 
are generally similar to those of the Mavo Cluuc 
where the carcinomas of Bartholin s gland corn 
prised o 8 to o 9 per cent of all di cases of that 
organ There have now been recorded or pub- 
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tij, j Photomicrograph of Iran iti >na) cell carcin>ma 
of the major vestibular (Bartholin) gland (Case a) Low 
power (Compare with figure i for similarity of cell type ) 


pated in the epigastrium extended into the right upper 
quadrant There were scars on the anterior abdominal 
wall pnjstl ly the result of the radiation and the pubic 
hair hjs absent In the Ml in carnal regim in addition 
to the operation scars there were a fen small enlarged 
nodes There was no sign of recurrent at the primary- 


nodes There was no sign of recurrence at the primary- 
site and a purulent vaginal discharge was present 
Otobgical examination attributed the deafness to the 
general condition agv,ti\a( d by the trauma of iroury 
Vomiting continued and the abdimmi) mass increased in 
sire Incontinence of urine and feces appeared accompa 
rued by mental stupor and drowsiness The temperature 
slowly ro e to io 3 to lob d gives at the tune of death 
It necropsy rj hours later there was no evidence of 
recurrence of the neoplasm at the original site of the left 
labium majus Metastases were found in the brain dura 
lungs heart liver pancreas a Ireoals kidneys left ovary 
and mediastinal lymph nodes These were more or less 
sharply delimited from the surrounding tissues and were 
formed of moderately soft gray to grayish white areas 
with central cones of necrosis and hemorrhage 

The dural metastases were situated on the left posterior 
portion of the fair cerebri excavating the adjacent areas 
of the left occipital lobe A marked dilatation of the fat 
eral ventricles and particularly of the third ventricle was 


the neoplasm there w ere cross sections of small gland duct 
med by normal cuboidal to columnar (fig j a ) epithe 
hum while others were filled with exfoliated epithelium 
similjr to that of the mam tumor mass In jeattered 
glandular structures both neoplastic and normal cuboidal 
epithelium lined the acini The diagnosis was anmhs 
tic adenocarcinoma e 

The histoicgical picture seen in the inguinal node first 
removed and an the metastases at necropsy was generally 
similar to that of the primary labial grow th In the pia 
the neoplastic cells formed large distended blood sinuses 

Case 2 1 ) G jj years old (a patient of Dr John 

11 Morns) white single was in the Ivev Aork lost 
Graduate Hospital for a fortnight in Alay 1926 She com 
plained of a large swelling in the vagina About 4 months 
before she had noted a swelling in the left side of the 
vulva which gradually increased in size During the Jew 
weeks before admission there was marked pain as well as 
difficulty in sitting and on defecation 1 provisional diag 
novis of Bartholin cyst was made on finding a tense 
non tender large swelling between vagina and rectum At 
operation resection a solid tumor was found There were 
rapidly growing pelvic metastases and the patient died 
less than 6 months later 

The pccimen submitted for examination consisted of 
150 cubic centimeters of Iroken-down tissue including 
moderately soft tis uc and large blood dots Microscopic 
ally there was a connective tissue stroma arranged for 
the most part as slender pjpdlar on which were grouped 
thick layers of epif hebal cells irregular in shape w ith num 
erous mitotic figures The cells resembled those of Iran 1 


carcinoma apparently denvedfroirtnrs bonilepi r 
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from the left labium rrnjus jo by 22 bv 20 millimeters 
was covered by 3 thin connective tissue capsule On see 
tion hem gray tissue intermingled with vellow tissue was 
tndefmite'y lobulatcd Microscopically there was a diffuse 
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v sma'l amount of va-cular connects e tissue (Fig 2) The 
oeop’astic cells were generally polyhedral w ith scanty cyto- 
plasm and dvnse pycnotic nuclei Some cells were fusiform 
and w here the gland structures w ere « ell formed they were 
cuboidal Mitotic div won figures were not rumerruv In 
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Fig 1 The position of the patient and tlie various steps in puncture of the 
abdominal aorta 


ease and in both instances the puncture in the 
aorta was found and there was no evidence of 
undue trauma or evidence of leakage about the 
site of injection As there are more highly de- 
veloped muscular coats in the wall of the aorta 
than there are in the vena cava, it is safer from 
the standpoint of leakage to use the aorta as a 
site of injection rather than the vena cava 
Furthermore, the vena cava is slightly more in- 
accessible than the aorta as it would have to be 
approached from the right side of the vertebral 
column and in many instances it lies practically 
in front of the body of the vertebra, whereas the 
aorta is usually placed more toward the left 
lateral margin of the body of the vertebra 


This is a new technique for the transfusion of 
blood into the abdominal aorta. The method has 
been used to transfuse blood into 6 infants and 
the results have been satisfactory. In one case, 
in which the patient was an adult, the method 
of treatment was used for arteriography with con- 
trast media 

The technique is somewhat more simple if tf e 
patients are children than it is if they are adults, 
inasmuch as the muscular and skeletal develop- 
ment of children is not so marked The method is 
not to be advocated in the hands of persons who 
do only an occasional transfusion, but is offered 
as an adjunct for those who are doing trans- 
fusions regularly 



A technique for transfusion of blood 

INTO THE ABDOMINAL AORTA 

EDWARD B TUOH 1 , M fl Ms (Anes ), Rochester Minnesota 


T HE administration ol Wood to infants 
and young children frequently presen! $ 
difficulties Usually the superficial 
veins ol the arms, hands and feet are 
-nail and mil not permit the use of a very large 
caliber needle for venipuncture Whereas the 
anterior fontanel of infants may he used as the 
site of infection it does present certain hazards 
namely, the clanger of extradural leakage of blood 
and the possibility of infection The procedure of 
cutting down on the veins of children may be 
used but parents occasionally object to this be 
cause unsightly scars ma> result Then too if the 
nhysiuan only occasionally performs transfusion 
by cutting down on the vein there is a strong 
possibility that the vein j»ij be injured and that 
an unsuccessful attempt t 0 admimsier blood may 
result 

Aortn. puncture has been performed previously 1 
on adults for the purpose of making artenographic 
studies of the abdominal and peh ic organs and of 
the k>" cr extremities, b\ injecting into the ab 
dommal aorta an opaque substance which may be 
visualized roentgenologicalK In addition, 1a 
jiDiis aniline dyes have been injected into the 
abdominal aorta for the purpose of combating 
peritonitis It was felt that by this procedure a 
greater concent-ation of antiseptic solution could 
be brought in contact with the region involved 
than could be accomplished if the aniline d\e 
were injected intravenous !\ It occurred to me 
that if the procedure w ere simple enough the ad 
ministration of blood to infants and young ehil 
dren might be satisfactorily accompli' hed by 
means of puncture of the abdominal aorta 


TECHNIQUE Or A OS TIL PUSCTVSE 

The patient is placed in the ventral decubitus 
position or he mav he on the left side with the 
head flexed toward the thorax and both knees 
brought up toward the abdomen (Iig i) The 
site of imection is usml)> at the level of the 
twelfth thoracic vertebra but n mav van irom 
the tenth thoracic v ertebra to the second lumbar 

from tie Sect OH on hnntievi JTw \la>o Ct u* 

'<3o,Sjb1w Re-talio ' t mndC»Mu J I V U 

,0gT3j.bif mcmhtM <t dc 1 »ort* iMom n*le I»n Mu<on 
-tCie iw« 


vertebra The midiine of the vertebra is palpated 
and a cutaneous wheal is raised with a 05 per 
cent solution of procaine or of nietycaine, at the 
level of the twelfth thoracic vertebra, just below 
the twelfth rib and at a pointapproximatelyj cen 
timeters from the midline In cases 111 which the 
panents are newborn infants or infants less than 
3 months of age a special needle of No gauge 
and about 50 millimeters m length which has a 
bayonet lock is introduced through the cutaneous 
wheal toward the body of the vertebra When the 
body of the vertebra has been contacted the 
needle is withdrawn slightly and introduced 
deeper into ihe tissue tangentially with the body 
of the twelfth thoracic vertebra (Fig 1) As the 
point of the needle approaches the anterior tor 
tton of the body of the vertebra it is very ck'e 
to the abdominal aorta, and by advancing the 
needle h to yf inch (o 64 to isi cm) further, a 
throbbing sensation may be felt m the reedle 
which will lrdicate that the aorta is lit clc e 
provimitv and that a slight thrust anteriorly » 11 
cause the needle to enter the abdominal aorta It 
should be pointed out that the injection should 
not be atiemptcd from the right side inasmuch as 
one would contact the vena cava nh ch is rot as 
suitable a site for injection as is the abdominal 
aorta U hen succe sful puncture of the aorta has 
been accomplished bright red blood Will drip 
irom the end ol the needle as the caliber of the 
needle is small there mil not be any gush of bleed 
from the lumen of the needle In addition the 
systolic pressure in this portion of the abdom *1x1 
aorta is 3 bout so to 80 mnhmeters of mercury in 
other words, it is equivalent to the average dias- 
tolic pressure in the arm As there » a definite 
pressure to overcome 1 have found it most satis- 
factory to administer the blood by means of a 
syringe which is fastened securelv by means of 
the havonet Souk The citrate method of trans 
fusion is used because of its simplicity The 
amount of blood administered by this method 
will vary according to each individual ca«e, but 
as much as too cubic centimeters mav be given 
tasilv and within a hy){ hour I have had the 
opportunity to inspect the abdominal aorta in a 
ca'es m which death resulted from systemic dis- 


510 
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through collateral branches Examination of the 
injected cadaver showed the uterine arteries defi- 
nitely filled with barium, apparently through 
the ovarian arteries This work, is being carried 
further and will be reported Later 
Dr. Shafirofi pointed out that collateral circu- 
lation, following ligation of the internal iliacs, is 
supplied in the following manner 

1 The uterine arteries which come from the 
internal iliac arteries, anastomose respectively 
with the right and the left ovarian arteries 

2 The supenor hemorrhoidal arteries, arising 
from the infenor mesenteric artery, anastomose 
with the infenor and middle hemorrhoidal arteries, 
which come from the internal iliacs 

3 The pubic branches of the obturator artery, 
which is a branch of the internal iliac arteries, 
anastomose with the inferior epigastnc arteries, 
which are branches of the external iliacs 

4 The circumflex and perforating branches of 
the deep femoral artery, have collateral branches 
with the inferior gluteal arteries, which come from 
the internal iliacs 

5 The superior gluteal arteries from the in- 
ternal iliacs anastomose with the lateral sacral 
artery 

6 The ilio-lumbar arteries from the internal 
iliacs, anastomose with the lumbar arteries, which 
come from the aorta 

7. The lateral sacral arteries anastomose with 
the middle sacral artery. 

8 The vesical arteries receive branches from 
the uterine and vaginal arteries 
The value of ligating the internal iliac arteries 
in operations for the removal of the rectum m 
carcinoma cases is well illustrated by a case under 
supervision in the spring of 1937 

An adult, white female, 64 years old, presented herself 
v. ith the statement that she \\ as suffering from hemorrhoids 
which were bleeding, and she wished relief from the bleed- 
ing, and assurance that there w'as no further trouble 
Questioning elicited the fact that bleeding had been free 
for 2 months, and that she had lost 20 pounds in 3 months 
There w as the further history of unsatisfactory evacuation 
of the bowels and that no formed stools were passed The 
patient did not complain of any pain shooting down the 
legs nor did she complain of backache 

Physical examination disclosed that the patient was 
pale, thin, nervous, and apprehensive The paUent 
weighed 158 pounds, which figure represented 24 pounds 
less than her average weight The blood pressure was 
130-80, the pulse was 82, and the heart was regular, of fair 
force, and showed no adventitious sounds The mucous 
membranes were distinctly pale A digital examination 
allowed the examining finger to enter about 3 inches, at 
which point there was a large, irregular fungoid growth 
filling the entire rectal lumen, with a passage through the 
center of tins mass so small that it accommodated only one 
finger The mass bled freely on digital examination Proc- 
toscopic examination confirmed the digital examination 


and disclosed the mass to be so friable that tissue was dis- 
lodged by the end of the proctoscope The pre-operative 
work-up showed the blood count as follows hemoglobin, 
6s per cent, erythrocytes, 3,900,000, leucocytes, 9,000, 
polymorphonuclear neutrophiles, 61 per cent, lympho- 
cytes, 37 per cent and monocytes 2 per cent The IVasser- 
mann test w as negative The blood chemistry disclosed a 
blood sugar of 102 and non-protein nitrogen of 29 The 
x-ray confirmed the digital and proctoscopic examinations 
and showed the mass to be about 3 inches long, practically 
obstructing the entae lumen of the gut throughout the 
entire length of the grow th Roentgenograms of the lungs, 
the spine, and the other bones did not disclose metastases 
A preliminary left-sided colostomy was performed on 
May 17, 1937 At the time of this colostomy, the liver and 
other abdominal organs, were examined for metastases but 
no evidence was apparent A period of 28 days w as allow ed 
to elapse while the intestines were decompressed, and the 
patient’s general health was built up 

On June 14, 1937, the patient was transfused, and the 
growth was approached through a suprapubic midline in- 
cision under general anesthesia The continuity of the de- 
scending colon and sigmoid were terminated just below the 
left colostomy and the proximal end was invaginated as 
was the distal end, which was then carefully protected to 
prevent further contamination The mesocolon from this 
point, down to the promentory of the sacrum, was ligated 
and cut At this stage in the operation, the step which w as 
of particular interest w as then carried out The posterior 
peritoneal covering of the common iliac artery, on the right 
side, was incised at the bifurcation The internal iliac w as 
picked up from within out, by carefully passing a curved 
aneurism needle around it The internal iliac was clamped, 
doubly ligated, but not cut The same procedure was than 
earned out on the left side, thus stopping all pelvic circu- 
lation from the internal iliac artenes A wide bilateral 
dissection on either side of the rectum and rectosigmoid 
was then carried out, down to the division between the 
rectum, and the uterus, and the vagina The sigmoid w as 
then grasped, and the mesocolon of the sigmoid was put 
under tension, as was the mesorectum The mesocolon w as 
then cut and practically no bleeding was encountered A 
sponge, on a sponge stick, was used to free the loose cellular 
tissue in the curve of the sacrum This gave complete 
exposure down to the growth, and it was then possible to 
pass the hand completely around the rectum, as there were 
no adhesions to the uterus, or to the vagina, or to any of 
the lateral structures, due to the bilateral dissection The 
absence of bleeding was striking, and there was absolutely 
no problem involved in hemostasis It was not necessary 
to ligate the middle sacral artery Clamps were placed 
across the anal canal, well below the growth The anal 
canal was cut across with a phenol knife, and the rectum 
together w ith the growth and the sigmoid were removed 
through the abdominal incision. The proximal end of the 
anal canal was whipped over and buried under a purse- 
string suture Drains were placed in the pelvis and to the 
distal end of the descending colon, and the wound was 
closed in layers The patient left the table in good con- 
dition Postoperative course was not unusual and was 
helped by infusions and irrigations through the colostomy, 
which had been established for 28 days The patient is 
alive and well and so far has justified the procedure after 
8 months 

The points of particular interest are' 

In certain cases it is possible to ligate both in- 
ternal iliac arteries, without jeopardizing the life 
of the patient. 



CARCINOMA OF THE RECTUM AND RECTOSIGMOID 
LIGATION OF THE INTERNAL ILIAC ARTERIES 
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H EMOSTASIS in operations for cancer 
of the rectum and rectosigmoid is a 
Problem which in times past has pro- 
longed the time of operation in sotre 
cases The patient suffers not only from prolonga 
tion of operating time but from loss of blood 
Hence any method which mil render the problem 
of hemostasis easier is worthy of consideration 
With this in mind the suggestion was made that 
preceding the removal of cancer from this region 
the internal iliac arteries be ligated Especial 
suess la laid on this point, as mule neither new 
nor original, it is not done as a routine measure 
for cancer of the rectum and rectosigmoid 
Ligating the internal iliac arteries seems so 
radical that one impelled to consult a textbook 
on anatomy to refresh his mind and to recall that 
in the pelm among the arteries which come from 
the internal lilacs are the \ esical utenne inferior 
hemorrhoidal, and the obturator Collateral etc 
eolation supplies the necessarv blood to other 
pelvic organs when the internal iliac artenes are 
ligated 

The literature has been searched to see tf the 
pro'-e jure of ligation of the internal ihacs has 
been recommended or practiced elsewhere Our 
search proves the old contention that there is 
little that has not been tried before The oldest 
reference discovered by the writer is noted as 
follows Damon B Pfeiffer in the ‘ Annual Ora 
tion in Surgery before the Philadelphia Academy 
of Surgery , March 7 1927 stated 

*Qufon in October 1896 operated successfully upon a „ iuuluvuvI 

”> « <*»*«< ** ° mc JLSLTSS 

Thu is tbe first instance of the two stage operation which case, in which the mternaf iliac artenes wer 
has of b’e years been estensively employed in various ligated for cancer of the rectum and rectosigmoid 
forms. He did much to standardize and popularize the Dr Arthur M right, professor of surgery and 
combined operation and it is genera Jy known by ha run* D Beniamin G P Shafiroff of the department 

He emphas«ed the jwporunce ot asepsis and good hemo- , J , , 

stasis. He advised preliminary ligation of the internal iliac of experimental anatomy at Acw \ ork Univfft t 


If amputation o! the rectum has been decided upon as a 
single stage operation it is advisable as the fit"t operative 
measure to ligate both internal diac artenes since this 
greatly lessens the bleeding during the freeing of the rectum 
from the pelvic nal] However if a resection is pJaaned the 
hgaltoa cl these two v essefs should he omitted since they 
giv e rise to the Huddle and inferior hemorrhoidal artenes 
supplying the rectum 

The latest reference the writer has found to 
ligation of the internal artenes in cancer surgerj, 
is the case operated upon October 27, 1937, in 
the Michael Reese Hospital Chicago, daring the 
Cluneal Congress of the American College of 
Surgeons by £)r William Rubovits Ina personal 
communication he states 

bilateral ligation ol 1 liars has been done in Michael 
Reese Hospital only for the relief of uncontrollable uterine 
Weeding in carcinoma I have done the operation 3 times 
Tbe total number in our department u 6 n hen the vessels 
have been divided between ligatures (5 cases) bleeding has 
stopped immediately The patients condition improves 
rapidly My hope u that the procedure mayprove valuable 
when done evtnpenloncally if possible or Iran pcritone- 
aily, when the problem presents it elf in the course of 1 
utenne operation accompanied by almost uncon trollvble 
bleeding This has occurred f « ice in my experience n hen 
fibroids invaded the retroperitoneal space 

So it is shown that the procedure practiced by 
Queau in iSqO and bj other able surgeons, then 
abandoned as unnecessary, is again finding a use 
ful application It would be extremely helpful 
in ca^es in which the perineum anus lev jtor am 
muscles and related structuresare to be removed 

A piece of original research on the collateral 
circulation of the pelvis and perineum was carried 


artene* bat tins step has now been abandoned in most 
quartern as unnecessary n 

A later reference is in Ravdin s translation of 
Kvrschner s Operahte 5 i<rgerv ttilhe 1933 edition 
page 444 in which he states 

from the Sure cal Seme* French Hovr»td , 

Sent 10 Part "and case presented at (h* \t* t ork \adtaty it 
Medicine December 3 i«; 


Medical School made this possible through their 
co-operation The catlav er of a recently deceased 
infant was used The internal iliac arteries were 
bilaterally ligated The abdominal aorta above 
the inferior mesenteric artery was injected with 
barium solution 4 n x rav was then taken to 
observe what collateral circulation had taken 
place Fenneal circulation is obviously present 
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Fig 2 Retainer or immobilizer 
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2 writer’s splint 
•nly the retainer 
inexpensive de- 
ls many as five 
e time, most of 
tractor available 
e in In this m- 
tainers 

ight into the hos- 
ir, who live quite 
ile to pay even a 
ital to carry such 
healed, or put a 
his way? With a 
ly if the plaster-of- 
he hips on each leg 
ith a wooden strip 
such a case can be 
afely It would be a 
l though the retainer 
One would hesitate, 
jatient away with an 
■it a cash deposit, and 
is unable to make that 



ipplicd, ready for tractor This also 
' trance of the splint when patient is 


Only one size necessaiy Due to the fact that 
this splint can be adjusted to fit both adults and 
children, it is necessary to have but one size The 
economy of this feature is at once apparent 
I have already indicated that well leg traction 
splints in general are often economical splints and 
that this one in particular is especially so In 
support of this statement, let me mention other 
uses of this splint which make it almost a universal 
one as far as the long bones are concerned This 
feature makes it unnecessary to have an expensive 
outlay of arm and leg splints 

FRACTURES OF THE LOWER LEG 

Figure 6 illustrates how the tractor is used as a 
distractor for reducing fractures of the lower leg, 
by attaching a simple extension bar which pushes 
on the Kirschner bow. A Steinmann pin is drilled 
through the upper and lower fragments of the 



i 


Fig 4 Tractor and retainer applied in a case of com- 
pound fracture of the right femur Diagonal bar of retainer 
disconnected 
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H EMOSTASIS in Operations for cancer 
o! the rectum and rectosigmoid is a 
problem which in times past has pro 
longed the time of operation in some 
cases Thepatient suffers not only from prolonga 
tion of operating time but from loss of Wood 
Hence, anj method which wi!! render the problem 
of hemostasis easier is north} of consideration 
With this in mind the suggestion was made that 
preceding the removal of cancer from this region 
the internal iliac artenes be ligated Especial 
stress is laid on this point as while neither new 
nor original it is not done as a routine measure 
for cancer of the rectum and rectosigmoid 

Ligating the internal iliac artenes seems so 
radical that one is impelled to consult a tevtbook 
on anatoms to refresh his mind and to recall that 
in the pelv is among the artenes which come from 
the internal ibacs are the \ esical uterine tn/enor 
hemorrhoidal and the obturator Collateral cir 
culation supplies the necessary blood to other 
pelvic organs i hen the internal iliac artenes are 
ligated 

The literature has been searched to see if the 
procedure 01 ligation of the internal lilacs has 
been recommended or practiced elsewhere Our 
search proves the old cortention that there i» 
little that has not been tried before The oldest 
reference dscovered by the writer is noted as 
follows Damon B Pfeiffei m the Annual Ora 
t*m m Surgery before the Philadelphia Academ> 
of Surgery, March 7, 193? stated 


Qulnu in October rSg6 operated successfully upon a 
noman of 50 years and separated the penneil from the 
abdominal Stage of the operation by an internal of 6 day*. 
This is the first instance of the two stage operation which 
has of late years been extensive!} employed in various 
forms. He id much to standardise and populanxe tbe 
combined operation and it is generally known by bis name 
fie emphasuted the importance of asepsis and good hemo- 
stasis He advised preliminary ligltKm of the internal iliac 
artenes but this step has no* been abandoned in most 
<j4jrtett« unnecessary 1 

A later reference 15 in Ravdm s translation of 
ktrschner s Operative Sur gen m the 193} edition 
page 444, m which he states 

From the Carpal Serocr “flsplH . . . 

Read i* part -widen* prevented »t tbe btw V orlc teuton) of 
Medicine December s M» 

Mao Sar* >3 >7 Sep»«"V*' 


If amputation of the rectum has been decided upon as a 
single stage operation it is advisable as the first operative 
measure to ligate both internal iliac artenes since tins 
greatly lessens the bleeding during the freeing of the rectum 
from tbe peh ic nail lion ever if a resection is planned the 
lig 3 tion of these two vessels should be omitted since they 
give rise to the middle and lnfertor hemorrhoidal arteries 
supplying the rectum 

Tbe blest reference the writer has found to 
ligation of the internal arteries in cancer surger), 
is the case operated upon October *7, 1937 in 
the Michael Reese Hospital Chicago during the 
Clinical Congress of the American Col'ege of 
Surgeons b} Dr William Rubovits In a personal 
communication he states 

Bilateral ligation of iliac* baj been done in Vfichael 
Reese Hospital only for the relief of uncontrollab'e Utnr* 
bleeding in carcinoma I have done the operalion 3 tunes. 
The totaf number in our department is <f U ben tbe vessels 
have been divjdel between ligatures (5 civs) bleeding has 
stopped immediately The patient* condition improves 
rapidly JIvbopeis that the procedure mayprove valuable 
when done extrapemoneally if possible or transpentone 
ally when the problem presents itself in tbe course Of a 
uterine Operation accompanied by almost uncontrollable 
bleeding This has occurred twice in my experience when 
libroids invaded the retroperitoneal space 

So it 13 show'll that the procedure practiced bv 
Qucnu in 1896 and bj other able surgeons, then 
abandoned as unnecessar} is again finding a use 
ful application It would be extremely helpful 
in cases m which the perineum, anus levator am 
muscles and related structures ate to be removed 

A piece of original research on the collateral 
circulation of the peh is and perineum was earned 
out as the result of the Outcome of my recent 
case, m which the internal iliac artenes were 
ligated for cancer of the rectum and rectosigmoid 
Dr Arthur M H right professor of surger} and 
Dr Benjamin G r Shabrod of the department 
of experimental anatom} at New Vork University 
Medical School made this possible through fheir 
co-operation The cadaver of a recentl} deceased 
infant was u*ed The internal iliac arteries were 
btlaterallv ligated The abdominal aorta above 
the inferior mesenteric arterv was injected with 
barium solution An x rat was then taken to 
observe what collateral circulation had taken 
place Pennea! circulation is obviously present 


Sia 



A MODIFIED WELL LEG TRACTION SPLINT AND 
DISTRACTOR COMBINED 

CHARLES H. WAIT, MD.FACS,, Thomasville, Georgia 


T HE use of the well leg as a means of 
counter traction in certain fractures of 
the femur, and pelvic bones, has been 
established as a sound principle and a 
popular method of treating these cases since 
Anderson (i), published a description of his prac- 
tical and ingenious splint Other splints, somewhat 
similar in design, have appeared on the market 
since that time 

It is not the purpose of this article to relate fur- 
ther evidence of the effectiveness of this type of 
splint but to describe a modified well leg traction 
splint devised and used by the writer for the past 
2 years, which in addition to possessing certain 
advantages over other such splints is also an effi- 
cient distractor 

DESCRIPTION OE THE SPLINT 

The writer’s splint is in two parts, one known as 
the tractor, Figure x, and the other as the retainer 
or immobilizer, Figure 2 

The tractor is composed of two upright metal 
bars, 1 and r, attached to removable plates, 
2 and 2, for incorporation in plaster-of-Paris 
Each upright bar is attached to the cross arm, 
3, by a sleeve so that it can be moved along 
to any desired position, to fit any size leg, there to 
be anchored by thumb screws, 4 At one end of 
the cross bar, 3, there is a pivot, 5, and on the 
other end a swivel, 6 To the long cross bar, 3, a 
lever, 7, is attached through an eye which fits over 
the pivot, 5 This lever is adjusted for right or 
left leg simply by detaching and turning it over 
It is composed of a short arm and a long arm, 
being in relation of approximately 3 to 1 At the 
long end of the lever, 7, there is a threaded bolt 
which passes through the swivel, 6, and carries a 
stout spring, 9, and a wing nut, 8 In the short 
end of the lever are several holes through which 
an S-liook, 10, a bolt or a piece of stout wire can 
be passed to connect the lever with a Kirschner 
bow, as will be explained 
The retainer, or immobilizer, consists of two 
metal bars a and b, both of the extension type 
These bars, at their free ends, are connected by 
hinges to T-shaped metal bands, z and 2, for in- 
corporation in plaster-of-Pans. At the other end, 
4, these bars are connected by a hinge, but the 


shorter, or cross bar, extends slightly beyond the 
hinge j'oint to connect with a quadrant, 5. The 
quadrant, 5, in turn is connected to the third T- 
shaped metal band through a hinge joint The 
quadrant permits rotation of the injured member, 
cross bar b permits the desired separation of the 
feet while diagonal bar a controls the extension as 
explained below 

METHOD OF APPLICATION 

Fractures of the femw and pelvic bones A plas- 
ter-of-Pans cast is applied to the well leg, as for 
other types of well leg traction splints, extending 
from the toes to mid thigh In addition to the 
pads over the knee, malleoli, and sole of the foot, 
a pad is placed over the inner side of the knee to 
prevent possible pressure from the metal T-band, 
1, of the retainer in case pressure is applied before 
the cast is hard. This cast is allowed to become 
reasonably firm and then the retainer is attached 
by securing the metal T-bands, a and z, just 
above the internal malleolus and opposite the inner 
condyle of the femur, respectively These are 
held in place by several turns of plaster-of-Paris 
bandage Some form of light anesthetic is now 
given and a Stemmann pin 8 inches long is drilled 
through the lower end of the tibia and a Kirschner 
wire through the lower end of the femur of the 
injured leg. Of course, a Stemmann pin may be 
used here instead of the Kirschner wire, if pre- 
ferred A well padded plaster-of-Paris boot is now 
applied extending from the base of the toes to the 
knee and surrounding the lower pin As soon as 
the cast is firm the retainer is secured to it by at- 
taching the third metal T-band, 3, just above the 
internal malleolus with the Stemmann pin passing 
through the small hole located in the center of the 
cross arm of the metal band, 3. When this is 
securely bound with plaster-of-Pans to the plaster 
boot, manual traction is gently applied to the in- 
jured leg with the wing nut, 7, on the long diagonal 
bar a, unscrewed As soon as the leg is pulled 
down as far as possible, wing nut 7 is tightened, 
thus holding what has been gained by traction, 
and wing nut 8 on the quadrant is unscrewed, 
the foot is rotated into the position which is de- 
sired and the wing nut 8 is then tightened again 
(Fig 3)- 
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Thus in selected cases, the rectum may be re- 
raov ed from abov e without danger of hemorrhage 

The patient is saved a prolonged illness, which 
would result if sacral or perineal approach were 
required 

Finally, the patient is spared the shock, the 
pain and a prolonged healing process, which 
would be required m the posterior approach 

While the procedure of ligating the internal 
iliac arteries in surgery of the rectum and recto 
sigmoid is not the method usually practiced, our 
case proves that it is of invaluable assistance in 
selected cases Leaving the perineum intact also 
\ lolates the fundamental the-ts of Miles that all 
three paths of lymphatic spread should be thor 
oughly extirpated even in early cases of carcinoma 
However, violating Miles thesis has been success- 
fully done by such men as Mayo, Pankrn Jones, 
Lahev and others, who hav e led the way in rectal 
surgery in this country in recent years Leaving 
the perineum intact is further justified by the 
work of Westhues 1 He disputes Miles’ thesis of 
the downward spread of cancer of the rectosigmoid 
In support of this he made most extensive micro- 
scopical examinations on the pathological tissues 
removed in 102 different cases of cancer of the 
rectum done by the radical abdominoperineal 
method which included removal of the sphincter 
In only one case did they find metastases below 
the loner edge of the neoplasm This will prove 
to be either a very helpful suggestion, or dis 
astrous for some patients if incorrect 

Further search or the literature on ligation of the inter 
nal i'iac atterv-s di close* the fact that this operation was 
performed by Dr Howard C Taylor Sr and his asso 
dates in 19*4 This was done to control bleeding in • case 
of carcinoma of the uterus 

Hi 13LIOGR \PilV 

1 V*v>L» Resection of carcinomatous rectosigmoid 
with bowel continuity re established West J burg 
1917 4S > Sl 288 

CrhnSt S ns Office &Ot»t itir Of! be: 


3 Babcock H Havne Operative treatment of cant 
noma of the rectosigmoid with method:, for the 
elimination of colostomy Surg Gynee 4 Obst 
m* SS 

3 B IR8EB H H Sacropermetl resection cancer of the 

rectum Am J burg 1935 27 at 3-22$ 

4 Catteil R B and Lahev h H Operative manage 

ment of cancer of the rectum. Neve England J 
Med 1934 210 403-410 

J Cofeev R C Treatment of cancer of the rectum 
Ann burg 192a 70 500-514 

6 Davto Veits 0 j C Treatment of cartiroma at the 

rectosigmoid /unction by obstruction resection 
Surg Gyncc 4 Obst 19 34 JO 49'-49a 

7 Hosslev, J Shelton Clinical Congress of Imerican 

College of Surgeons October 1936 (I hUadelphia) 

8 Idem Resection of the rectosigmoid and upper rec 

turn for cancer with end to end union Surg Gvnec 
& Cbst J937 64 373-123 

9 JOVES Dtvul FiskE Carcinoma of colon and rec 

turn ISew \orL Academy of Medicine February 
6th 1936 

to Jones T E Technique of abdominoperineal resec 
lion for carcinoma of the re-tum Vm J Surg 
1935 *7 194-200 

it Lahev F IL Method of two stage abdominoperineal 
removal of cancer of the rectum New England ) 
Med 1931 204 1279-2 82 

22 Mayo W J Proc Inter State Tost Graduate Afed 
Assembly N America 2931 6 522-514 

13 Miles W Ernest Cancer of the rectum Lett 

somian Lectures Cancer Hospital Lor don Varc’’ 

14 ham D Si Principles underlying the surgery of 

carcinoma of the rectum Ann burg 1927 66 

1, Rahmn F U Tecbniqae of anterior resection of the 

rectos graoid Sarg Gynec. 4 Obst 192 s 4* 

26 Idem ^Tno stage resection for carcinoma of the recto 
sigmoid and rectum Surg Uynee 4 Obst. '9J> 
53 670-675 

17 Idem Choice of operations for cancer of the rectosig 

mold and rectum Am J Surg 1934 24 759-775 

18 Sistrunk 11 E Advantages of a low median lint 

incision in exploratory laparotomy for carcinoma 01 
rectum or rectosigmoid Ann barg 1927 7J** 

ig Smith Dudley Shorter technique for CoSey opera 
tion in carcinoma of th rectum Surg Gynic & 
Obst 102S 40 j&S-dyi 

30 IV or ie D I D Excision of rectum Surg Gyn « 
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doctor is limited to the number of splints the hos- 
pital or doctor can afford In the writer’s splint 
the patient is dismissed wearing only the retainer 
(Fig 3) which is a very simple inexpensive de- 
vice Personally, we have had as many as five 
retainers on patients at the same time, most of 
them out of the hospital and the tractor available 
for use should another case come in In this in- 
stance one tractor served five retainers 

Not infrequently cases are brought into the hos- 
pital, with fractures of the femur, who live quite 
a distance away and are not able to pay even a 
small hospital fee Is the hospital to carry such 
a patient until the fracture is healed, or put a 
splint on him and send him on his way ? With a 
retainer on such a case, especially if the plaster-of- 
Paris cast is extended up to the hips on each leg 
and braced across the top with a wooden strip 
incorporated in the plaster, such a case can be 
transported great distances safely It would be a 
great saving to the hospital though the retainer 
should never be returned One would hesitate, 
however, to send such a patient away with an 
expensive splint on without a cash deposit, and 
the type case referred to is unable to make that 
deposit 



1 ig Retainer applied, rtadj for tractor Tins also 
illustrates the appeirance of the splint when patient is 
dismissed 



Fig 2 Retainer or immobilizer 


Only one size necessaty Due to the fact that 
this splint can be adjusted to fit both adults and 
children, it is necessary to have but one size The 
economy of this feature is at once apparent 
I have already indicated that well leg traction 
splints in general are often economical splints and 
that this one in particular is especially so In 
support of this statement, let me mention other 
uses of this splint which make it almost a universal 
one as far as the long bones are concerned This 
feature makes it unnecessary to have an expensive 
outlay of arm and leg splints 

FRACTURES OF THE LOWER LEG 

Figure 6 illustrates how the tractor is used as a 
distractor for reducing fractures of the lower leg, 
by attaching a simple extension bar which pushes 
on the Kirschner bow A Steinmann pin is drilled 
through the upper and lower fragments of the 
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Tig 4 Tractor and retainer applied m a case of com- 
pound fracture of the right femur Diagonal bar of retainer 
disconnected 
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The tractor is now applied to the well leg plates 

2 and 2 fitted on the cast of this leg between the 
attachments t and s of the retainer A few turns 
of plaster of Pans or surgical gauze is sufficient 
to hold this m place Some form of kirschner 
bow is now attached to the wire m the femur 
If a Steinmann pm is used instead of a kirschner 
wire the bow is unnecessary \\ ing nut 8 of the 
tractor is now run out as far as necessary on its 
threaded bolt to allow connection between the 
kirschner bow and S hook ro Traction is ob 
tamed by screwing down on wing nut 8 after un 
screwing wing nut 7, on the diagonal bar a of 
the retainer (Fig 4) 

In this splint an attempt has been made to 
overcome the objections commonly raised against 
well leg traction splints namely (1) the risk of 
permanently loose joints or habitual dislocation 
aue to pull (//rough the knee joint (3) (2) risk 
of overextension due to constant steady pull (1), 
and (3) pam m the hip joint of the well leg due to 
excessive pressure against these structures (r) 
In the writers splint the first two of these objec 
tions have been overcome and the third has been 
reduced to a minimum being absent entirely in 
most cases 

Direct pull It mil be evident from the above 
description that the pull is directly on the fractured 
bone, the femur, which we believe to be preferable 
to a pull through the knee joint with its attendant 
risk of stretching the joint structures If the 
fracture is too low down in the femur however 
the pm, or wire is placed through the upper end 
of the tibia and the apparatus is attached with the 
knee of the injured leg slightly flexed (Fig 5) 

Risk 0} overextension eliminated In this, as m 
any method of constant steady traction, shorten 
ing is frequently overcome within a few days and 
satisfactory reduction is obtained With the 
traction part of the splint separate from the tm 
mobilizing part, as in this sphnt constant steady 
traction can be discontinued at any point and the 
tractor removed leaving only the retainer as 
shown in Figure 3 In this way we have ebmi 
rated the nsh of overextension of the fragments 
with ns danger of delay ed or perhaps non union 
As soon as sufficient traction has been obtained 
wing nut 7 on the retainer is tightened, wing nut 

3 on the tractor loosened and the tractor, Kirsch 
ner bow, and wire (or Steinmann pm if used) 
through the femur are remov ed The stress is now 
thrown on the foot of the injured leg but because 
of the Steinmann pin incorporated in the plaster 
and passing through the metal splint the pressure 
which is put on the heel and doTSum of the foot 
is negligible 


As described by Anderson, traction by this 
method results in abduction of the injured leg 
and adduction of the well leg With the two legs 
in this position and the fractured leg drawn out to 
its normal length, it will appear longer than the 
well leg A cross bar connecting the two inner 
malleoli forms an acute angle with a diagonal bar 
extending from the inner malleolus of the frac 
tured leg to the inner condyle of the femur of the 
well leg As long as this angle remains acute short 
emng of the fractured leg cannot occur unless the 
patient increases the abduction angle at the hip 
which he is not likely to do The usual inchna 
lion is to straighten up This acute angle is ob- 
tained by the tractor and maintained by the cross 
bar b and the diagonal bar o of the retainer which 
become rigid bars when wing nuts 6 and 7 are 
tightened This is the principle of the retainer 

Pam in the hip of the util leg eliminated Con 
siderable pressure can be exerted against a hip 
when the leg is in abduction without causing the 
patient discomfort because the pressure is against 
the bony framework, the acetabulum With the 
leg in adduction however, the pressure is more 
against the capsule and ligaments and causes con 
siderable discomfort at tunes This objectionable 
feature of well leg traction splints is mentioned by 
some writers and suggestions are offered for its 
remedy Anderson (a) states that in some cases 
the pam is so severe it may 'demand temporary 
release of traction In the writer 5 splint this 
objectionable feature has been practically elimi 
nated by placing the fulcrum much nearer the end 
of the lever to which the weight (traction) » 
attached than it is to the other end where the pow 
eT is applied The relative length is about as r is 
to 3 hence the pressure on the well hip is only 
one third as great as the pull on the injured leg 
This amount of pressure is not enough to produce 
noticeable discomfort 

Convenience The fact that this splint is applied 
within the confines of the patient has made it 
possible to use it where other types were not 
practical One such instance was the case of a 
man 6 feet 7 inches tall with a compound fracture 
of the left femur Even with the head end of the 
bed cranked up ltwas difficult to get this man into 
the regulation hospital bed There was no room 
to add 6 inches of spbnt beyond his feet The 
writers spbnt was employed successfully in this 

^Economy Undoubtedly the well leg traction 
splint often effects 1 saving to the patient in hos- 
pital expense because he can be moved to nis 
borne much earlier However the number of 
patients treated in any one hospital or by any one 
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doctor is limited to the number of splints the hos- 
pital or doctor can afford In the writer’s splint 
the patient is dismissed wearing only the retainer 
(Fig 3) which is a very simple inexpensive de- 
vice Personally, we have had as many as five 
retainers on patients at the same time, most of 
them out of the hospital and the tractor available 
for use should another case come in In this in- 
stance one tractor served five retainers 

Not infrequently cases are brought into the hos- 
pital, with fractures of the femur, who live quite 
a distance away and are not able to pay even a 
small hospital fee Is the hospital to carry such 
a patient until the fracture is healed, or put a 
splint on him and send him on his way? With a 
retainer on such a case, especially if the plaster-of- 
Paris cast is extended up to the hips on each leg 
and braced across the top with a wooden strip 
incorporated m the plaster, such a case can be 
transported great distances safely It would be a 
great saving to the hospital though the retainer 
should never be returned One would hesitate, 
however, to send such a patient away with an 
expensive splint on without a cash deposit, and 
the type case referred to is unable to make that 
deposit 



lip 1 Retainer applied, readj {or tnctor this also 
illustrates, the. appearance of the splint when patient is 
dismissed 


Only one size necessaty Due to the fact that 
this splint can be adjusted to fit both adults and 
children, it is necessary to have but one size The 
economy of this feature is at once apparent 
I have already indicated that well leg traction 
splints in general are often economical splints and 
that this one in particular is especially so In 
support of this statement, let me mention other 
uses of this splint which make it almost a universal 
one as far as the long bones are concerned This 
feature makes it unnecessary to have an expensive 
outlay of arm and leg splints 

FRACTURES OF THE LOWER LEG 

Figure 6 illustrates how the tractor is used as a 
distractor for reducing fractures of the lower leg, 
by attaching a simple extension bar which pushes 
on the Kirschner bow A Steinmann pm is drilled 
through the upper and lower fragments of the 
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Fig 4 tractor and retainer applied in a case of com- 
pound fracture of the right femur Diagonal bar of retainer 
disconnected 
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Fik S Fracture lower end of left femur Splints applied 
showing how flexion is obtained for this type ol fracture 
This picture nas nude ju t before tractor was removed 
hence the piaster of I arrs extension above the knee of 
left let; 

Ubu These are incorporated in pi jster of Pans, 
leat mg a gap at the fracture site or the entire leg 
m3\ be incased in plaster of Pans tnd a circular 
cut made half was between the two p ns as sag 
g tested by Miller The tractor is then fitted on 
the upper cast with this pm passing through 
holes in members i and 2 \ few turns of piaster 
will hold this in place \ simple extension bar, 
possessing an attachment for rotation in case 
the two pins are not parallel is now affixed to 
the long arm of the lev er on the tractor bv one end 
and to some form of Kirschner bow at the other 
Screwing down on wing nut S produces effective 
distraction and the rigid bar makes a substantial 
support for the lej, so that it can be moved about 
without pain to the patient and v ithout fear of 
disturbing the fragments If the wound is com 
pound dressings are easily done As soon as re 
duction is satishctor) small blocks of wood are 
placed in the gap a posterior molded plaster 
splint is applied and allowed to set after which 
the tractor is removed and a few turns of plaster 
makes -v firm cast The btctnmann pins arc pref 
erabte to the Kirschner wires in thise cases be 
cause of their nguhtv 

IRWTOHS OF TltL VRJI 
Figures 7 and ? illustrate the ust ol the tractor 
as a detractor in cases of fractures of the humerus 
and both bones of the forearm \s shown in 
I igure 7 a shoulder spiea of plaster-of Pans is 
lust put on v uh the arm held m the most favor 
able position as determined from radiographic 
tdms The cast is earned far enough down the 
arm to afford room to attach the members of the 
tractor Detachable members and _ are left off 
\ few turns of gauze bandage will hold the irac 
tor secure! \ 6-tnch •jtemmami pm is nor 



drilled through the ulna near the olecranon proc 
ess (or through the lower humerus) and with the 
forearm at right angle to the upper arm a plaster 
of Pans cast is applied from the hand to and in 
eluding the elbow, incorporating the pm The 
extension rod is attached to the long arm of the 
lever as for the lower leg and a small Tight angle 
bar of special design is fitted to this rod Some 
form of Kirschner bow is attached to the pin and 
connected to the right angle bar as shown rt 
Figure 7 The hand is supported bv a sling from 
the short arm ol the lever The extension rod 
splints the fracture and rotation is provided for 
in the same rod intension of the humerus is 
accomplished in the usual wav bv screwing down 
on wring nut v Reduction ma> be earned out at 
owe under fluoroscopic guidance the gip be 
tween the casts filled in with plaster after which 
the entire rvechani m is remov ctl Reduction bv 
this means is a great sa mg in hospital expense 
to the patient because of earh dismissal 
Figure 8 illustrates one wa> of attaching the 
tractor for obtaining extension in fractures of the 
radius and ulna The forearm is held at right 
angle to the upper arm a plaster of I an» cast 
is applied to the upper arm around the elbow arid 
far enough down the forearm to form a base for 
the attachment of the two upright bars i and / 
of the tractor The same pu h rod used for frac 
lures of the humerus is attached bj one end to 
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Fig 7 Tractor used as distractor in reducing a fracture 
of the humerus 


the long arm of the lever, 7, and by the other end 
to finger traps attached to the fingers If skeletal 
traction is preferred a Kirschner wire or Stein- 
mann pm is put through the lower end of the 
radius and to this is attached a Kirschner bow for 
connection with the right angle bar Extension 
m either method is obtained by screwing down on 
wing nut 8 Reduction can be carried out under 
the fluoroscope if desired and when satisfactory 
the cast can be continued over the rest of the 
forearm and hand and, when this is hard, the 
apparatus is removed The extension bar neces- 
sary to convert the tractor into a distractor is 
simple and inexpensive when compared to the 
cost of the apparatus usually employed as a dis- 
tractor Most hospitals and surgeons doing frac- 
ture work are equipped with some form of Kirsch- 
ner bow, hence no added expense is incurred here 

FRACTURES OF THE NECK OT THE TEMUR 

Inlcrlroclianlcnc Experience has shown that 
most of these fractures result in bony union if se- 
curely held for 10 to 12 weeks, sometimes earlier 
Hence we employ the well leg splint in these cases 
The “retainer” is applied in the regular way and 
reduction made by manual traction at once and 
the wing nuts tightened, or the routine for frac- 
tures of the shaft may be employed. 

I nlracapsular fractures Most writers, including 
Magnuson, express disappointment over the re- 
sults obtained m these cases treated with a well 
leg splint Junkin, however, reports 38 cases of 
hip fractures treated in this way, 15 of which were 



Fig 8 Manner of applying the tractor for reducing frac- 
tures of the forearm, or a pin may be put through at the 
wrist and a Kirschner bow applied 


rntracapsular and “ all living past a year recovered 
with bony union and good function ” Magnuson 
suggests that failure might be due in part to con- 
tinuous traction By using only the retaining part 
of the writer’s splint in those cases following re- 
duction by the Ledbetter method, it is an easy 
matter to maintain good position of the frag- 
ments, but failure of union often results despite 
the fact that there is no b action at all with this 
splint used in this way Some of these cases may 
develop bony union as late as a year but it is not 
practical to keep a splint on that long Hence 
this splint is not used for rntracapsular fractures 
unless they are of the impacted, incomplete type 
This type, it is true, will usually heal firmly if the 
patient is left alone in bed without splints of any 
kind but there is the danger of completing the 
fracture. Besides there is usually a certain 
amount of external rotation of the foot Applica- 
tion of the retainer in the usual manner, without 
the insertion of a pin or wire (since there is no 
muscle pull) and with internal rotation of the 
foot to 20 degrees, enables the patients to get out 
of bed and into a chair without danger of com- 
pleting the fracture and when healing is completed 
the external rotation of the foot has usually 
disappeared 
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Fis 5 fracture loner rm) of left femur flints applied 
'how m Jl » flexion is obtained for this lj-pe of fracture 
Thts picture was Wide ju«l brfrrc tractor ms removed 
hence the pla'Ier-or Taos eaten ion ahov f the tnee of 
VltWp 

tibia Thc-e arc incorporated >n phster-of Paris 
Icn mg a gap if the inct urc site nr the entire leg 
ma\ be inca-ed in plaster-of Pans ami a circular 
cut made half wax between the two pins as «ug 
ge-ted b\ Miller "Hie t net or is then toted on 
the upper ca't with this pm passing through 
holes in members 2 ami - \ few turns of plaster 

will hold this in place \ «itnple extension bar 
poshes. mg an attachment for rotation in case 
the two pins are not pin Ue) is non affixed to 
the long arm of the lc\ eron the tractor bv one end 
and to some form of ktrurhner bow at the other 
Screwing down on wing nut ^ produces effective 
distraction and the rigid bar nukes a substantial 
support for the lej, »o th it it can be moved about 
without pain to the patient and without fear of 
disturbing the fragment- If the wound is com 
pound dressings are easdt done As «oon as re 
duction is satisfacton 'mall blocks of wood are 
placed Ut the gap a posterior molded plaster 
splint vs applied and allowed to set after which 
the tractor is removed and a few turns of plaster 
makes a tirm cast The Stemnunn pm- ire pref 
enable to the Kir-chner wires in the-e case- be 
cause of their tigiditv 

rfiViTCRl-s OF Tilt VRU 
Figures 7 and S die. trite the u-e of the tractor 
as a di«tracf or in ca-es 0/ /racf ures of the home ru< 
and both bones of the forearm \s sliown in 
Figure 7 a shoulder spica of phster-of Fans is 
tirst put on with the arm held in the mo t favor 
able position as determined from radiographic 
!dm« The cast is carried far enough down the 
arm to afford room to attach the member- 01 the 
tractor Detachable members . and are left off 
\ few turn* of gauze bandage »jU b >Jd Jht inn 
tor securth A 6-inch Memmann pm 1- now 



drilled through the ulna near the oktranon proc 
es» (or through the loner humerus; and with the 
forearm at right angle to the upper arm a plaster 
of Pans cast is applied from the hand to and in 
efuding the elbow incorporating the pm The 
extension rod is attached to the long arm of the 
lever as for the lower leg and a small nght angle 
bar of special de-ign i» lit ted to this rod Some 
form of Kirschner hove is attached to the pm and 
connected to the rig ht angle bar as shown in 
Figure 7 The hand is supported bv a sling from 
the short arm of the lever Hie exten ion rod 
-plmts the fracture and rotation is provided for 
in the same rod Extension of the humerus is 
accompli hed in the usual wav bv screwing down 
on wing nut v keduction mav be earned out at 
once under fluoroscopic guidance the gap be- 
tween the ca ts tilled m with pla ter alter which 
the entire mechanism is remov cd h eduction l»v 
this means is a great \n mg in ho-pdal cxpc»-e 
to the patient bet atise of earb dr niKvd 

Figure x illustrates one wav of attaching the 
tractor for obtaining eslen-wn in fractures vd die 
radius and vdaa The forearm is held at right 
angle to the upper arm a plaster of Fans ca't 
1- applied to the upi>er arm around the elbow and 
tar enough down the tort arm to form a base for 
the ittachmeni t>i the tw» upnv,ht bars r anti 1 
ol the trader The -a me pu h rod u-ed for 
turcs ot the humervi- >- U la- hed bv one mil to 
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cause an ulceration of the intestinal or gastric 
mucosa, however, these are purely academic dis- 
cussions and no definite proof has been brought 
forth to substantiate this theory 

It is the commonly accepted belief that aber- 
rant pancreas is of congenital origin The objec- 
tion to this theory is mainly based upon the 
following reasons, (a) the finding of pancreatic 
tissue during postmortem examinations of new- 
born children is very rare, and (b) most of the 
patients, in whom this condition was found at the 
time of operation, were of the second decade of 
life or older, however, these objections to the 
theory of congenital origin do not seem to be 
valid in the light of recent postmortem observa- 
tions 

In a series of 19 postmortem examinations re- 
ported by Branch and Gross, 5 instances, or 25 
per cent, were in newborn children, the ages 
varying from 8 weeks to 3 months, a fact showing 
definitely that the presence of this tissue in the 
newborn is not as infrequent as it is thought to be , 
furthermore, one must take into consideration the 
fact that while aberrant pancreatic tissue is easily 
recognizable macroscopically in postmortem ex- 
amination of an adult, because m the adult it has 
attained a fair size, it can be diagnosed only on 
microscopic examination in the newborn There- 
fore, in infants, it frequently goes unrecognized 
in the ordinary postmortem inspection Such 
tissue may remain dormant for many years in the 
early life of an individual and then suddenly give 
rise to clinical symptoms of varying intensity 
The relative frequency of the presence of 
aberrant pancreatic tissue based upon the finding 
in 4,076 autopsies reported by 6 different patholo- 
gists (6), varies between o 55 and 3 per cent, the 
average being 1 89 per cent The most common 
site is the stomach and duodenum, about equally 
divided — 31 per cent each, the next most frequent 
locations are the jejunum, 21 per cent, ileum, 9 
per cent, peritoneal lining, 3 37 per cent, and the 
least common location of this condition is the 
gall bladder and spleen, 1 48 per cent and o 74 
per cent, each 

Aberrant pancreatic may be generally divided 
into two types (a) the annular pancreas and (b) 
the aberrant pancreatic nodule 

The annular pancreas is a rare developmental 
anomaly in which the viscus is situated normally 
but encircles in a ring-like fashion the second 
portion of the duodenum, thus giving rise to a 
constriction of that portion and a dilatation of the 
portion abo\e it This condition has a distinct 
clinical significance, because of its tendency to 
cause stenosis, and in some instances it has pro- 


duced all the signs and symptoms of high in- 
testinal obstruction McNaught and Cox col- 
lected from the literature and tabulated 44 cases, 
m 9 of these cases signs and symptoms of high 
intestinal obstruction of various degrees were 
present Therefore, this condition must be kept 
in mind whenever symptoms of high intestinal 
obstruction present themselves In most of the 
cases in this group the annular pancreas were in- 
cidental autopsy findings There was nothing in 
the history of the patients to indicate that this 
anomaly caused them to suffer any gastroin- 
testinal discomfort during life The symptoms of 
acute intestinal obstruction which result from 
such an anomaly probably arise after “swelling 
of the pancreatic ring through hemorrhage, pan- 
creatitis, tumor, hypertrophy, etc have taken 
place 

Aberrant panaealic nodules A more common 
form of aberrant pancreatic tissue, the one with 
which this communication is chiefly concerned, is 
the small nodule varying in size from several 
millimeters to 6 centimeters in diameter Such 
nodules may be situated either on the wall of the 
stomach, duodenum, jejunum, or in an intestinal 
diverticulum Several observers have reported 
the presence of small nodules m the hepatic duct, 
the gall bladder, and omentum The most common 
site, however, is the duodenum, the jejunum, and 
the walls of the stomach, as stated above 

The various theories as to the origin of the 
accessory pancreatic tissue have been thoroughly 
covered by other writers and will not be repeated 
here Our purpose in writing this paper is to 
report 2 more cases of this anomaly and to pre- 
sent a brief review of the literature The im- 
portance of bearing in mind this condition as a 
distinct clinical entity in the interpretation of 
symptoms referable to the gastrointestinal tract 
and of recognizing it at the time of operation ml] 
be clearly shown from the findings m these cases 

Many surgeons, including the writer, have had 
the unfortunate experience of mistaking aberrant 
pancreatic tissue for a carcinomatous lesion of the 
stomach or intestine Considerable local inflam- 
matory reaction at the site of aberrant pancreatic 
nodules will produce symptoms simulating those 
of pyloric or duodenal ulcer and at times even at 
operation the true condition will not be recog- 
nized. 

In several recorded instances, risky operatic e 
procedures could hd\e been omitted if correct 
diagnoses had been established either before 
operation or at least at the time of operation In 
10 of the .28 cases reported in the most recent 
American literature aberrant pancreatic tissue was 
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\ combination well leg traction splint and dis 
tractor is described the technique for its apphea 
tion is given in detail and its several advantages 
set forth & 
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Anderson Rck.er New method for treating fractures 
utilizing the well kg for counter traciion Surg 
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2 Idem The w e ll leg counter traction method details of 

technic Aro / Surg 1932 t 3 j, 

3 Block Uerxxr Mistakes ami dangers of treatment 

of fractures by tractnn Arch f klin Chir 19,6 
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4 Jtvviv If l) Hip fracture treatment by the Roger 

Anderson technic Illinois M J 1957 ;j 199 
a Vlvcia on 1 ujj. B Fracture of the neck of the 
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ABERRANT PANCREATIC 1 JESUE JN THE 
GASTROINTESTINAL TRACT 
Report of Two Cases and Review of I iterature 
MA\DA\ZIS MI) | ACS Newark New Jrrsev 


IBtRRANT pancreatic tissue is still popu 

/\ larly considered an infrequent anomalv 
/~\ ToKlobisgiven the credit of having de 
*. scribed the first case in 1859 (j) Since 
that time a number of cases hav e been reported 
in the medical literature particular!) within the 
last decade In most instances the finding was 
made at autopsv examination apparentlv the 
tissue not having produced clinical s>mptoms 
denoting us presence 

The presence of aberrant pancreatic tissue is 
rarel) suspected before operation indeed a care 
ful perusal of the reported cases shows that with 
few exceptions its presence was not recognized 
at the time of operation Thcpre operativesvmp 
toms resulting from aberrant pancreatic tissue 
were usuallv interpreted clinically as being caused 
bv peptic ulcer bv cholecvstitis or even b) ma 
bgnanev 

The first cases recorded in the literature in 
which the svndrome of the svmptoms produced 
b) aberrant pancreatic tissue was given pre 
sumabl) as the indication for operation were 
those of flulsi Lev den and Revnier and Masson 
1909 (6) Hulsi found pancreatic tissue in a 
Meckel s diverticulum In the cases of the others 
operation was undertaken to relieve suspected 
cancers of the pvloms during the course of the 
operation, however aberrant pancreatic tissue 
was found which without doubt had been the 
cause of the clinical svmptoms Mam similar 
observations hive since been made much to the 
From the 'tirgi-al Vrwf Beth ! net llo piUl 


chagrin of the surgeon who in the course of opera 
tion for instance, in the case of a suspected duo- 
denal ulcer or some olher upper abdominal condi 
tion discovers aberrant pancreas or aberrant 
pancreatic tissue which would explain the pa 
tient s svmptoms 

In his review of 43 cises in which aberrant 
pancreas were found at the lime of operation 
Ptppi slates that the most frequent pre operative 
diagnosis was cither gastric or duodena! ulcer 
This diagnosis was made in 17 cases or 39 5 per 
cent The aberrant pancreatic lissue in these 17 
cases was found in the stomach jejunum gal) 
bladder and Meckel s div crticulum In 10 of the 
43 cases no specific diagnoses were made 7 were 
either diagnosed as Slones hepatic colic or were 
vaguelv described as patholog) in (he right 
h)pochondnac region The most common Site of 
the aberrant pancreas in these 10 cases 
either on the duodenal or gastric wall 
In this connection it is interesting to note that 
aberrant pancreas was considered bv some as a 
possible etiological factor in the causation of duo- 
denal ulcer Scaghosi quoted by Tapp! states 
that from several cases examined bv him he was 
led to the conclusion that the aberrant nodules 
inclosed in the intestinal wall mav produce aw 
ischemia in this area through its compression 
effect which causes an airophv of the mucosa and 
bv its mechanical action mav bring about atroj>hic 
disturbance of the nerve filaments thus leading to 
the formation of ulcer Some believe that the 
digestive jiropertv of the jiamrtatu. tissje mav 
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at the rectal ampulla Stool specimens on December 6 and 
7 were strongly positive for occult blood The patient was 
put on a Sippy diet after admission and felt fairly com- 
fortable for a short time A diagnosis of duodenal ulcer 
with possibility of early malignancy i\as made and opera- 
tion was advised 

The operation was performed on December ir Through 
an upper right rectus incision the abdomen was explored, 
the gall bladder was found to be normal, the stomach was 
normal, the pylorus appeared hard and retracted near 
the duodenal junction On the first portion of the duo- 
denum w as found a small nodular grow th of a cauhflow er 
appearance, firmly incorporated in the duodenal wall, 
close to the retracted area This finding, in conjunction 
with the history of occult blood and x-ray findings, led 
us to believe that we were probably dealing with a pep- 
tic ulcer and the possibility of early malignancy w as also 
considered A radical operation w as therefore decided upon 
and a partial gastric resection of the Polya type was 
done 

The postoperative course ran along very smoothly for 
the first 6 days There was no vomiting or distention, the 
patient retained all fluids On December 17, 6 days follow- 
ing operation, the patient vomited a foul-smelling reddish 
fluid, this was followed by some abdominal distention 
which was relieved by Levine tube On the ninth day 
after operation, the temperature, which had never been 
above 101 degrees suddenly rose to 103 8 degrees and the 
patient went into sudden collapse The pulse became rapid 
and thready and the skin cold and clammy He remained 
in this condition until the next day when he went into 
extreme collapse and died on December 22, the eleventh 
day after operation 

Surgical pathology report by Dr William Antopol 
The gross specimen consists of resected portion of stomach 
and proximal 1 centimeter of duodenum The entire speci- 
men measures 11 centimeters along the greater curvature 
and 4 centimeters along the lesser curvature The mucosa 
of the duodenum is markedly injected and granular There 
are clamp marks on the duodenal portion which obliterate 
a good deal of its architecture Along the line of extension 
of the lesser curvature and incorporated in tht w all of the 
duodenum extending to the submucosa, there is a nodule 
w Inch is 1 centimeter in its circular diameter and 8 milli- 
meters thick On cut section this has the appearance of 
glandular elements in a fatty stroma 
Microscopical examination Mucous membrane, in several 
places, is absent In the mucosa, there are congested areas 
as well as areas containing an increase in polymorpho- 
nuclear leucocytes Numerous islands of pancreatic tissue 
and ducts are present through all layers, including the 
mucosa, and extending outward so as to form a projection 
of the serosa In these areas, the muscular bundles are 
sparse, the Brunner glands arc displaced There arc also 
zones m w Inch the ducts are almost the sole epithelial con- 
stituents Some of these ducts arc dilated and contain 
numerous polymorphonuclear leucocytes An occasional 
duct shows a squamous cell metaplasia of the lining cells 
'I he corresponding interstitial tissue contains many fibro- 
id ists and polymorphonuclear leucocytes A rare island of 
Langerhans is seen 

Microscopical diagnosis Aberrant pancreatic tissue m 
the wall of the proximal portion of the duodenum with 
chronic duodenitis (rigs 1 and 2) 

Atitops\ findings \bdomen Peritoneal cavity presents 
a grayish and greenish yellow string} and purulent exudate 
at tile root of the mesentery The serosa of the proximal 
loops of the jejunum is thickened and dulled m appearance 
and it is covered by small and large flakes of stringv yellow 
material 


1 



Fig 3 Case 2 X-ray showing benign papilloma of pars 
pylorica 


Gastro-intestinal tract The antral portion of the stom- 
ach and the proximal few inches of the duodenum have 
been resected The distal end of the stomach is found 
tightly sutured to a loop of jejunum The gastro-enteros- 
tomy appears to be well closed and no opening can be seen 
in the line of suture The proximal end of remaining duo- 
denum is covered with a shaggy, dull, greenish black ma- 
terial which encroaches on the wall of the duodenum and 
onto the origin of the root of the mesentery, in the region 
of the ligament of Treitz The duodenal stump appears 
well closed except at one point where there is a small open- 
ing about 3 millimeters in diameter which is partially 
plugged w ith greenish black material The ascending colon 
is covered with patchy exudate of stringy, yellowish-green 
material 

Diagnosis Leakage from duodenal stump with fibroid 
purulent peritonitis Also localized patchy pneumonia 
right middle lobe and right lower lobe 

Case 2 S S , white female, aged 45 years, was admitted 
to the hospital on December 6, 1936, complaining of a 
continuous feeling of weakness and fatigue This had been 
present for a period of several months There had been no 
other complaints until 10 days ago, when she awoke with 
a severe headache which was accompanied by a feeling of 
nausea and repeated vomiting No abdominal pain or dis- 
tress was noted, a narcotic was administered, after which 
the acute symptoms disappeared However, the sense of 
weakness and inability to do even light physical work 
seemed to be aggravated since the attack Bowels, which 
were always regular, became constipated for several days 
following the acute incident, during this period for the 
first time she took cathartics The remainder of her history 
was of no special significance 

Physical examination revealed an extremely obese 
female A rubbing systolic murmur was heard at the apex 
which was transmitted toward the base as well as toward 
the axilla The rhythm was regular, no other positixe find- 
ings were noted Hemoglobin on admission was 95 per 
cent, red cell count, 4,850,000, white blood cell count, 
5,900 _ Urine was essentially negative, Wassermann blood 
and Kline tests were negative 

X-ray examination of the gastro-intestinal tract before 
admission to the hospital was reported as indicating 
“probably early gastric malignancy ” Lxamination at the 
hospital by Dr X J Furst showed “the stomaeh to be of 
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Fij? j Case i famreatic tissue and duds in wall of 
duodenum law power 


<m operative finding in the remaining t& ca^es 
the diagnoses were made at autopsv (i 2 3) 
The diagnosis was not made before operation in 
an> of the 10 cases nor was the true condition 
recognized e>en at the operating table except tn 
1 case (8) its presence was only suspected at the 
time of operation in another case Jn 2 of these 
cases partial gastric resection for a supposed 
Carcinoma of the pylorus was done Hemi 
pvlorectomj was periormed in 2 other cases m 
which a pre operative diagnosis of duodenal ulcer 
was made and the exact condition was established 
only by microscopical examination of the tissue 
removed at operation A pre operative diagnosis 
of gall bladder disease was made in one of these 
cases and choice) stectorny nas done l small 
tumor was observed in the stomach wall which 
was excised and upon microscopical examination 
proved to be pancreatic tissue \ resection of the 
pylorus wai done in another case for pylonc ob 
struction of a supposcdlj inflammatory nature 
In one case a pre operative diagnosis of appen 
dicitis was made, but at operation a Meckel s di 
verticulum containing aberrant pancreatic tissue 
was found In another case in which an operation 
for proved carcinoma of the stomach was done 
aberrant pancreatic tissue n as incidental!} found 
in the duodenum The true condition was rccog 
ni7cd at the time of operation in one ca«e in which 
a tumor the size of a hazel nut was removed from 
the anterior duodenal wall with favorable post 
operative recoverv 

It is therefore important to sound another note 
of warning to the unwarv of the existence of this 
condition not so commonly known Manx surgi 
cai pitfalls are cau«ed b) anatomical anomalies 
which the surgeon encounters m the course of an 
operation constant reiteration 0/ the existence of 
such anomal es will, in many instance* prevent 
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Tig 3 Case i V tenant pancreatic tissue and duels 
Containing leucocyte* Xir$ 


unfavorable postoperatne results This can be 
done most impressively and forcefully by report 
mg the surgical instances m which such anomalies 
have been encountered but not recognized In 
many such cases the end results would have been 
obviated if the true condition had been recognized 
at the time of operation 
Up to the present writing 328 cases of aberrant 
pancreatic tissue were recorded in the literature 
this does not include the 44 cases of annular pan 
creas reported b\ James B McNaught- a Condi 
tion which is more easil y recognized at theoper 
dttng table than the irregularly distributed 
nodules of aberrant pancreatic tissue along the 
Rastro-mtcstinal tract \ most comprehensive 
report of this condition with a careful tabulation 
of 300 cases reported in the literature was pub- 
lished by Arngo Pappi (2) Since the publication 
of his article reports of 2S other ci es have 
appeared m the literature (1238) 

t VSF RETORT 1 " 

tvs? 1 B K v.S-)ic male age 4 j >rars v.as a ionite i 
to the hospital on Vovember to igjj III* chut complaint 
was recta! bltedmg Family and past history were lttc'c 

*a nt Present illness begin about 4 months befsre ad 
rmss on "'■hen he noted seven! drops of blind in the 
Stools Since that lime he had noticed on several ocia 
sious larcc amounts of bl >od in the s loots “hich at times 
Here dark red and sometimes black He ntvet had any 
sharp upper abdominal pam nausea or vomitinc He had 
short periods of diarrhea having four or five stool per day 
which were folk wed by periods of constipation J®' J 
Weeks pnnr to admission the patient had no rectal bleed 
ine tut diJ have a dull ache over the enlirc abdomen I* 1 ? 

patient gave no history rf anorexia or to * of ueignt and 
his peneral physical examination at the time 01 almissi™ 
t » the ho pitaf «as es entully nepifue 

Rep< rt ot K i tro intestinal Sene* completed on 
umber al vh 11 id probably duodenal ulcer itn some 
pylons retention Barium cm mi shown! some narrow if K 
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duodenum was done In view of the postopera- 
tive findings, it is extremely doubtful whether 
such a radical operation was a justifiable proce- 
dure in this case A much simpler operation, such 
as gastro-enterostomy, could have probably re- 
lieved the patient’s symptoms 

In Case 2, the aberrant pancreatic tissue with 
the enormously dilated glands undoubtedly was 
the cause for polyp formation This was located 
in the prepyloric region and would act like a ball- 
valve This might have been the cause of the 
pylorospasm, retention, and the onset of acute 
vomiting, which made the patient seek medical 
relief The x-ray diagnosis of early malignancy 
and the subsequent more correct diagnosis of 
pyloric polyp were the deciding factors for sur- 
gical treatment 

The recognition of the benign nature of this 
structure, before and during the operation, ob- 
viated the necessity for any radical surgical pro- 
cedure A partial hemipylorectomy was performed 
and this procedure was followed by an uneventful 
recovery. 

SUMMARY 

The report of 2 cases, in addition to those pre- 
viously reported by other writers, in which the 
presence of aberrant pancreatic tissue along the 


gastro-intestinal tract was found, is presented A 
brief review of the literature, indicating the in- 
frequency with which this condition is diagnosed, 
either before or at operation, is given The diffi- 
culty of making a correct pre-operative diagnosis 
and the importance of recognition of the condi- 
tion, particularly at the time of operation, is 
pointed out so that such unfortunate results as 
were obtained in Case 1 may be avoided 
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medium I irgt sue of acme tone of good mobility anl 
separability No defect in pars cardia or media was ob 
served On the greater curvature side of the pars pylonca 
there was a more or less per istent area of circumscribed 
illumination probably due to pi lyp formation (fig 3) 
Peristalsis was comparatively normal gastric evatuatirii 
was delayed resultine in retention of 40 per cent of the 
breakfast meal \t 24 hours the major portion of the 
barium had been expelled precluding 3 morpbologu-a) 
description of the colon Conclusion pjl ric polyp prob 
ably benign 

In view of the history of 10 day* persistent vomiting 
followed b> weakness and the report of the examinations 
of the gastrointestinal tract both before and after ad 
mission to the hospital operation was decided upon The 
pre-operative diagnosis was pilvp of pylorus probably 
caasmg pvlorospism and obstruction 

The operation was performed on Deceirler 11 He 
abdomen was opened by an upper right transrfetus in 
ci ion The external appearance of the stomach ami dur 
denam was normal There » ere no adhesions between the 
gill bladder pylorus and duodenum The gall bladder was 
snuff not distended no stones \fter thorough palpation 
of the stomach a small soft mass was felt within the 
lumen of the pylorus The entire stomjch was pulled diwn 
anl hell to the par etal peritoneum below the umbilicus 
bv omentim which las hred in that position probablj 
as a result of a previous jjx ration The pylorus was in 
as J and the mass with a segment jf stomach wall was 
removed The incision n 05 clo ed at right angles by two 
layers of catgut for pen ton cum interrupted chronc gut 
for fascia and vt'V orm g u t f tr skin 

lostopcrative course Patunt vomurl some llood 
after operation and hemoglobin came lewn t > optrccM 
V. Howl transfu ion ot 500 cubic centimeters was a Inun 
Mereil supplemented by inteaveo us in in lions of 1 per 
cent gluco e during the next -tS hours lhe subserjoent 
postrperat ve course v as entirely uneventful The patient 
wasdischargetfon January 4 tqj ( in very good condition 
The f jIIijw up several mmths later sh< til faliert to be 
free from any gastro intestinal symftoms 



sulr-etosv 

Microscopwil ex.Tinitaitv revealed areas of pancreatic 
tissue through the muscularis ani subserosi vmh di’atrd 
ducts in both the muscularis and submucosa \t times 
these dilations reached cystic proportions No islands of 
Lapgethans were not'd 

The dagno 1 of polyp of the stomach with aberrant 
pancrea* c t ssae and ditt tided duct, was made (rigs •» 
and j) 

The object of reporting these 2 casts is to bring 
again to the attention of the pro'ession the fact 
that aberrant pancreatic tissue 1 not as tnfre 
qttetu as it ts commonly believed to be 

The unfortunate postopera ti\ e outcome m Ca e 
1 iJfustntes very stronplv the importance of being 
able to recognize and evaluate the significance of 
this condition before operation or at least at the 
time of operation The absence of any other patho 
logical condition in the gastrointestinal tract in 
Case 1 as demonstrated bv our opera tit eexplora 
tion and subsequently supplemented bi the post 
mortem examination and the microscopical dtag 
nosis of aberrant pancreatic t ssue in the wall 
of the proximal portion of the duodenum with 
chrome duodenitis proved conclusively to mv 
mind that the clinical symptoms v»ere entire^ 
due to this condition We were strongly influenced 
in the choice of operation because of the presence 
of the pancreatic nodule which probably caused 
the local inflammatory condition of the duodenal 
wall in that area The general apj earance of this 
pancreatic nodule together with the indurated 
area arourd i* lest us to suspect early malignancy 
\ resection 0/ the py loros and the first portion of 
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duodenum was done In view of the postopera- 
tive findings, it is extremely doubtful whether 
such a radical operation was a justifiable proce- 
dure in this case A much simpler operation, such 
as gastro-enterostomy, could have probably re- 
lieved the patient’s symptoms 

In Case 2, the aberrant pancreatic tissue with 
the enormously dilated glands undoubtedly was 
the cause for polyp formation This was located 
in the prepyloric region and would act like a ball- 
valve This might have been the cause of the 
pylorospasm, retention, and the onset of acute 
vomiting, which made the patient seek medical 
relief The x-ray diagnosis of early malignancy 
and the subsequent more correct diagnosis of 
pyloric polyp were the deciding factors for sur- 
gical treatment 

The recogmtion of the benign nature of this 
structure, before and during the operation, ob- 
viated the necessity for any radical surgical pro- 
cedure A partial herrupylorectomy was performed 
and this procedure was followed by an uneventful 
recovery 

SUMMARY 

The report of 2 cases, in addition to those pre- 
viously reported by other writers, in which the 
presence of aberrant pancreatic tissue along the 


gastro-intestinal tract was found, is presented A 
brief review of the literature, indicating the in- 
frequency with which this condition is diagnosed, 
either before or at operation, is given. The diffi- 
culty of making a correct pre-operative diagnosis 
and the importance of recognition of the condi- 
tion, particularly at the time of operation, is 
pointed out so that such unfortunate results as 
were obtained in Case 1 may be avoided 
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/ LTHOUGH surgeons, sell schooled in asep- 
k tic technique, recognize the basic unpor 
l tance of the sterilization of surgical 
A. supplies, they are not familiar with the 
actual technique of sterilization and assume it to 
be automatic and infallible The responsibihtv 
for the preparation of surgical supplies has been 
delegated to others without the realization that 
those entrusted with supervision of the work have 
no reliable means of detecting fault} sterilization 
More intimate knowledge of sterilizers and a 
brief consideration of the principles underlying 
the use of steam as a sterilizing agent emphasize 
the fact that safeguards must be utilized to insure 
the absolute sterility of surgical supplies 
The appearance of modern sterilizers inculcates 
trust tn their performance and satisfactory per 
formance is conceded even though there is no 
objective assurance that the sterilizers have been 
operated properly The enforcement of a theo 
retically safe Aenlmrg schedule may appear to 
eliminate faulty sterilization, vet neglect of 


steam stokes the outer layer of a relatively cold 
bundle of fabric, condensation occurs with con 
sequent heating of the bundle This exchange of 
heat continues, lay er by lay er, until the entire 
bundle is heated to the temperature of the sur 
rounding steam and Contains moisture equivalent 
to the quantity of heat liberated bv the condensed 
steam The penetration of the bundle is accoro 
phshed principally by the liberation of heat from 
steam earned into its depths by convection, not 
by the conduction of heat into its center 
Autoclav es and dressing stenhzers are merely 
steam pressure chambers arranged to provide 
ready access to their interiors Each tune the 
door of such a chamber is shut, air is trapped in a 
closed space When Steam under pressure is ad 
muted to the space, the air is displaced smee it 
does not mu immediately with the lighter hotter 
steam which tends to stratify When the gases 
ultimately become homogeneous through dif 
fusion each exerts Us own partial pressure and 
the temperature of the mixture is lower than that 


proper inspection, cleansing or maintenance of characteristic of steam under the prepare rndi 


the sterilizers may hav e impaired their efficiency 
so that sterilizing conditions are not actually 
attained The hospital staff thinks of stenhzers as 
plant equipment, while the maintenance depart 
ment corsiders tlvtn surgical apparatus, with the 
result that sterilizers are widely recognized (ro) 
as being the mos* neglected of all hospital equip- 
ment 

The rapidity of Us action ard its wide apphea 
bihty have established steam as the chief agent 
for the absolute sterilization of most surgical sup 
phes The fact that steam must be subjected to 
pressure to obtain temperatures destructive to 
bacterial life has made steam sterilization seem 
my stenous and us control difficult The sterilizing 
efficacy of steam depends upon two factors — the 
temperature of the saturated aater vapor in contact 
with the least accessible spore in the depths of 
the unstenle material, and the duration of the 
exposure to the hot vapor 

Steam penetrates and heats porous materials 
in the sterilizer because 81 per cent of its energ\ 
is in the form of latent beat When steam is dulled 
it condenses and the latent energy of condensation 
is dissipated by heating the environs Thus when 
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cated 

ciency 


by the gauge (Fjg 1) and Us beating effi 

- rf is markedly decreased (Fig a) If pressure' 

were destructive to bacterial life, suitable condi 
tions for sterilization would exist However pres- 
sure is but a means of raisin*, the temperature of 
the steam sufficiently to coagulate bacterial pro- 
teins readily The trapped air hinders sterilization 
because it prevents the development of the fem 
perature characteristic of saturated steam under 
15 pounds gauge pressure 
Before steam is admitted to a closed autoclave 
the air entrapped in the chamber is at atirospVnc 
pressure and is heavier than the steam which is 
released into the chamber Hence the air gravi 
tales to the bottom as the lighter, hotter steam 
enters If the air can escape, steam quickly 01s 
places most of the atr the pressure built up in the 
chamber is that exerted by the steam alone, and 
conditions of temperature ard moisture are suit 
able for the rapid destruction of all bactenal life 
Modem autoclaves and dressing sterilizers are 
equipped with automatic valves which permit tre 
air to escape from the bottom of the chamber as 
the steam d splaces it Fouling of the air ejector 

1 X pressure of j 000 time, r&tit* » eoUuffieient tot II [Ffcert 

bcila typhi EactcnthJi coll Mycoljjctenum '“". j,? '. 
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Fig i Temperature curves illustrating the time required for penetration of a 16 
inch cube of Pequot sheeting under vanous conditions The efficiency of saturated 
steam as a heating agent contrasts markedly with that of a mixture of air and steam 
(air bound chamber) or hot air alone The curves were obtained on a recording po- 
tentiometer (Leeds and Northrup microraav) 



Fig 2 The effect of air in the steam chamber on heating efficiency (Chart cour- 
tes> Warren Webster & Company) 
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ALTHOUGH surgeons well schooled in asep- sieam strikes the outer layer of a relatively cold 
/ \ tlc technique, recognize the basic impor bundle of fabric, condensation occurs with con 
\ * anc ® °* the sterilization of surgical sequent heating of the bundle This exchange of 
**• " supplies, they are not familiar viuh the heat continues lajer bv lajer, until the entire 
actual technique of sterilization and assume it to bundle is healed to the temperature of the sur 
be automatic and infallible The responsibilitj rounding steam and contains moisture equivalent 
for the preparation of surgical supplies has been to the quantity of heat liberated by the condensed 
delegated to others without the realization that steam The penetration of the bundle is accom 
those entrusted w ith sup^rv ision of the work, hav e phshed princtpallj bv the liberation of heat from 
no reliable means of detecting faulty sterilization steam carried into its depths bj convection not 
More intimate knowledge of sterilizers and a by the conduction of heat into its center 
brief consideration of the principles underljing Autoclaves and dressing sterilisers are merely 
the use of steam as a sterilizing agent emphasize steam pressure chambers arranged to provide 
the fact that safeguards must be utilized to insure readj access to their interiors Each time the 

the absolute sterility of surgical supplies door of such a chamber is shut air is trapped in a 

The appearance of modern sterilizers inculcates cfo ed space When Steam under pressure is ad 
trust in their performance and satisfactory per mittid to the spate the air is displaced smee it 
formance is conceded even though there is no does not mix immediately with the lighter, hotter 
objective assurance that the sterilizers have been steam which tends to stratify When the gases 
operated proper!} The enforcement of a theo- ultimately become homogereous through dif 
retically safe •sterilizing schedule may appear to fusion, each exerts its own partial pressure an! 
eliminate faulty sterilization, jet neglect of the temperature of the mixture is lower than that 
proper inspection, cleansing or maintenance of characteristic of steam under the pressure null 
the sterilizers may have impaired their efficiency' cated by the gauge (Fig i) and its heating effi 
so that sterilizing conditions are not actually ciency is markedly decreased (Fig a) If pressure 1 
attained The hospital staff thinks of sterilizers as were destructive to bacterial life, suitable cotidi 
plant equipment, while the maintenance depart uons for sterilization would exist However, pres 
went considers them surgical apparatus with the sure is but a means of raising the tempe ature of 
result that sterilizers are widely recognized (10) the steam sufficiently to coagulate bacterial pro- 
as being the most neglected of all hospital equip- teins readily The trapped air hinders sterilization 
ment because it prevents the development of the tem 

The rapidity of its action and its wide appbui perature characteristic of saturated s*eam under 
bihty have established steam as the chief agent 15 pounds gauge pressure 
for the absolute sterilization 0/ most surgical sup- Before steam is admitted to a closed autoclave 
plies The fact that steam must be subjected to the air entrapped in the chamber is at atmospheric 
pressure to obtain temperatures destructive to pressure and is heavier than the steam which is 
bacterial life has made steam sterilization seem released into the chamber Hence the air graw 
mysterious and its control difficult The sterilizing rates to the bottom as the lighter, hotter steam 
efficacy of steam depends upon two factors— the enters If the air can escape steam quicsiv 01s- 
tmpcrnlure of the saturated voter vapor tn contact places most of the air, the pressure built up in the 
xnth the least accessible spore in the depths of chamber is that exerted by the steam alone, ana 
the unstenle material and the duration of the conditions of temperature and moisture are sun 
exposure to the hot v apor able for the rapid destruction of all bacterial we 

Steam penetrates and heats porous materials Modem autoclave- and dressing sterilizers are 
m the sterilizer because 81 per cent of its energy equipped with automatic valves which permit tne 
is in the form of latent beat When steam is chilled air to escape from the bottom of the 
it condenses and tbe latent energy of condensation the steam displaces it Foalmg of the an 
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Fig 6 Curves illustrating the action of the control under conditions of faulty 
sterilization The load is not released until it has been sterilized 


9, xi, 19) and all of them disregard the human 
error which arises in their proper use (4, 16) and 
interpretation None of the controls force the 
operator to correlate his interpretation of the de- 
tector with the actual operation of the sterilizer 
or the safe disposition of an unsterile load (1, 18), 
nor do they prevent unsterile supplies being re- 
moved from the poorly functioning or improperly 
operated sterilizer To insure absolute sterility, a 
reliable control must not only reveal failure of the 
sterilizer itself, but must also prevent the human 
element from disregarding the warnings indica- 
tive of a dangerous fault in the process of sterili- 
zation 

A control (Fig 3) has been designed and used 
in the Peter Bent Brigham Hospital for the past 
3 years which automatically impounds the load 
until it has been properly sterilized, thus eliminat- 
ing all opportunity for human error and insuring 
the absolute sterility of supplies This control is 
fully automatic, indicates the various stages of 
the sterilizing cycle, and enforces a sequence of 
operation by. impounding the load until the 
specified sterilizing cycle has been completed 
The simplicity of design, rugged construction and 
housing of the control make it both foolproof and 
tamper-proof The device is fail-safe because it 
acts to release the mechanical lock, v.hich im- 
pounds tire load, only after the satisfactory com- 


pletion of a predetermined cycle Thus failure of 
the control, whether mechanical or electrical, 
cannot result in the release of unsterile supplies 
Any deviation from the established minimum of 
exposure to steam at sterilizing temperature is 
indicated immediately by appropriate signals; 
the control thus furnishes a guide for the proper 
operation of the sterilizer 

The autoclave door is locked by a rolling key 
clutch mechanism mounted ivithin the handwheel 
assembly (Fig 4) This clutch wedges the hand- 
wheel so that the locking bars cannot be retracted 
and simultaneously provides the takeup often 
necessary for seahng the door against leakage of 
steam as the chamber pressure builds up After 
the satisfactory completion of the sterilizing 
cycle, the rolling keys are released from their 
wedging position by a magnetic trip 

The sterilizing cycle is checked by a recycling, 
synchronous electric timer which is controlled by 
sensitive thermoswitches located in the exhaust 
line of the sterilizer. 

The sterilizer is operated according to the 
manufacturer’s usual instructions When the 
locking bars are forced into position to secure the 
sterilizer door, a switch is actuated which ener- 
gizes the control A red signal indicates that the 
sterilizer is locked but that the temperature is 
below that necessary' for sterilization After steam 
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£>g s A dressing sterilizer equipped with the cofltul 
impounds the unsterile load until it has been erposed to 
saturated steam lor a predetermined consecut.ve i-tervaL 
Note the control bot noth its signals the thennosmteh 
housing in the exhaust line and the Socking mechanism in 
the hub of the hand wheel 

f 8 * Cutaway drawing illustrating the rolling key 
dutch mechanism which w ecfges the handwheel so that l k e 
stenbier door Carnot be opened until the keys are released 
by a magnetic trip at the end ol a sali>factoiy sterilising 
cyje 

Fig s Time temperature relationships which m t be 
met dunrg * stettluing cycle before the load is released 

o exhaust line with lint bits of rubber bard, or 
paper tags, pins and other debris is a frequent 
cause of mechanical failure of sterilizers 

Juat ia air trapped in the chamber prevents the 
development of satisfactory conditions for stenb 
zation atr confined «ifhm a bundle of surgical 
supplies hinders the convection of steam into the 
bundle If the bundle is loo "ly packed the air 
can easily escape as it »s displaced by the steatr, 
and penetration with consequent healing of the 
bundle is rapid and complete Tightly packed 
drums and overloaded sterilizers, however re 
quire prolonged exposure to insure slow penetm 
tion by conduction 

The problem of controlling steam sterilization 
involves the determination of when penetration is 
complete and the enforcement of exposure of the 
load to an interval of heat destructive to bacterial 
life 

Numerous devices (z 3 6 7 8 , 0 13 *4 >5 *77 
have been designed to indicate the temperature 
attained within a steam sienbzer or its load 
Many stenb ty detectors have intrinsic faults (5 
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Fig 6 Curves illustrating the action of the control under conditions of faulty 
sterilization The load is not released until it has been sterilized 


9, xi, 19; and all of them disregard the human 
error which arises in their proper use (4, 16) and 
interpretation None of the controls force the 
operator to correlate his interpretation of the de- 
tector with the actual operation of the sterilizer 
or the safe disposition of an unstenle load (1, 18), 
nor do they prevent unsterile supplies being re- 
moved from the poorly functioning or improperly 
operated sterilizer To insure absolute sterility, a 
reliable control must not only reveal failure of the 
sterilizer itself, but must also prevent the human 
element from disregarding the warnings indica- 
tive of a dangerous fault in the process of sterili- 
zation 

A control (Fig 3) has been designed and used 
in the Peter Bent Brigham Hospital for the past 
3 years which automatically impounds the load 
until it has been properly sterilized, thus eliminat- 
ing all opportunity for human error and insuring 
the absolute sterility of supplies This control is 
fully automatic, indicates the various stages of 
the sterilizing cycle, and enforces a sequence of 
operation by impounding the load until the 
specified sterilizing cycle has been completed 
The simplicitj of design, rugged construction and 
housing of the control make it both foolproof and 
tamper-proof The device is fail-safe because it 
acts to release the mechanical lock, which im- 
pounds the load, only after the satisfactory com- 


pletion of a predetermined cycle Thus failure of 
the control, whether mechanical or electrical, 
cannot result m the release of unsterile supplies 
Any deviation from the established minimum of 
exposure to steam at sterilizing temperature is 
indicated immediately by appropriate signals, 
the control thus furnishes a guide for the proper 
operation of the sterilizer 

The autoclave door is locked by a rolling key 
clutch mechanism mounted within the handwheel 
assembly (Fig 4) This clutch wedges the hand- 
wheel so that the locking bars cannot be retracted 
and simultaneously provides the takeup often 
necessary for sealing the door against leakage of 
steam as the chamber pressure builds up After 
the satisfactory completion of the sterilizing 
cycle, the rolling keys are released from their 
wedging position by a magnetic trip 

The sterilizing cycle is checked by a recycling, 
synchronous electric timer which is controlled by 
sensitive thermoswitches located in the exhaust 
line of the sterilizer 

The sterilizer is operated according to the 
manufacturer’s usual instructions When the 
locking bars are forced into position to secure the 
sterilizer door, a switch is actuated which ener- 
gizes the control A red signal indicates that the 
sterilizer is locked but that the temperature is 
below that necessary for sterilization After steam 
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has been admitted to the chamber and the tern 
perature of the steam reaches the sterilizing le* el, 
a thermoswitch, set for 250 degrees F , starts the 
timer (Fig 5) A combination of red and green 
signals now indicates that sterilizing conditions 
prevail While the temperature of the steam re 
mams abov e 35° degrees F , the timer meters a 
consecutn e internal until 30 minutes hare 
elapsed when it trips a switch which changes the 
signal to green alone indicating that the load is 
stenle and that the steam may be shut off and 
the sent salve opened 

After the pressure in the chamber has been 
relieved 3nd tbe temperature falls to 210 degrees 
F , a second thermosmteh closes releasing the 
clutch A white signal indicates that the load is 
Stenle and that the hand wheel roaj be turned to 
ie tract the locking bars 

If foe an} reason the temperature of the steam 
falls below 250 degrees F the timer automatically 
recvcles and the entire 30-minute period must be 
reputed (Fig 6) Thus continuous exposure to 
saturated steam destructive to bacterial life is 
assured 

The use of this control provides a reliable check 
on sterilization in hospitals having dressing stenl 
izers of adequate size, because ov erloadmg of such 
sterilizers is unlikely 

In hospitals where the sterilizers are too small 
overloading is almost the rule and further pre 
cautions must be taken to measure the penetra 
tion of steam into the bundles or drums This can 
be done 6} wrappmga steam proof thermosintch 
set for 250 degrees h in the center of the largest 
bundle or most tightly packed drum The timer 
then meters the duration of satis/actorj sterilizing 
conditions m the center of the densest portion of 
the tightly packed load 

This automatic control provides the surgeon 
with a reliable method of eliminating faulty stenl 
ization due to failure of the sterilizing equipment 
and ignorance or negligence on the part of the 


attendant It enforces adherence to a predeter 
mined standard of sterilization sufficient to insure 
absolute sterility of surgical supplies without 
Waste of steam or damage to fabrics because of 
excessive exposure to steam 
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IMPROVEMENTS IN 
STERILIZING TECHNIQUE 

A LTHOUGH every surgeon will agree 
/ \ that asepsis is the basis of his art, 
JL JL how many thoroughly understand 
how asepsis is attained 3 Are surgeons satisfied 
with the present methods for sterilization 3 
The rapid development of surgery as a thera- 
peutic measure has diminished the surgeon’s 
interest in the preparation of the requisite in- 
struments and supplies, and has focused his 
attention on the refinement of operative pro- 
cedure and the exploration of new fields In 
most hospitals, sterilization has become the 
responsibility of the chief nurse in the operat- 
ing room Problems which arise are referred 
either to the surgical staff or to the adminis- 
tration Usually the nurses receive little 
expert advice, since neither the surgeon nor 
the administrator is equipped with sufficient 
bacteriological or engineering knowledge to be 
of real assistance. Thus the very foundation 
of safe surgical therapy lacks that attention 


and interest so essential to growth and per- 
fection 

The failure of hospitals to appreciate the 
value of expert bacteriologists as staff mem- 
bers is partially responsible for such neglect 
The appointment of bacteriologists to staff 
positions equal to that of the physician, sur- 
geon, and pathologist will revive the lagging 
interest in this basic science Then only will 
aseptic technique be studied critically. Mean- 
while, epidemics of infected wounds and out- 
breaks of gas gangrene will occasion infrequent 
and often casual inspection or tests of the 
efficiency of the apparatus which makes our 
art possible 

A cursory survey of the sterilizing practices 
in hospitals throughout the country reveals 
striking differences and glaring inconsistencies 
not only in the technique used, but also in the 
sterilizing schedule of individual clinics The 
principle of aseptic surgery— the reduction of 
the number of bacteria introduced into a 
surgical wound to a minimum — is so clear cut 
that such chaos leads one to suspect ineffi- 
ciency and faulty sterilization The concept of 
asepsis should permit the establishment of a 
standard of sterilization which would insure 
absolute sterility of all instruments and sup- 
plies used in the operative field Expediency 
has forced surgeons to sanction questionable 
technique, because practical methods for ab- 
solute sterilization have not been available. 

The emergency sterilization of instruments 
urgently needed during the course of an opera- 
tive procedure causes many breaks in asepsis, 
because the accepted methods for “quick 
sterilization ” are as faulty as they are quick 
Sterile instruments can be provided in 3 min- 
utes by using a rapid, high temperature auto- 
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clave constructed especially for the purpose 1 
Les» efficient, unsafe methods have no place 
m the modern operating room 
The problem of cleansing and sterilizing 
instruments contaminated with virulent or 
ganisms and spores presents itself as fre- 
quent!) as the surgeon deals with sepsis or 
performs an intestinal operation Instruments 
soiled with blood, pus, feces, or grease can be 
cleansed, sterilized, and dned rapidly and 
efficient!) under superheated water in a new 
sterilizer 1 , designed to remove the oils and pro- 
tein residues during sterilization This sten 
lizcr can also be used to sterilize instruments 


able, then instruments are ordinarily made 
quatelj stenii 2 ed The use of superheated 
water for the sterilization of instruments, 
soiled with pus and feces, provides for safe 
terminal disinfection of potential!) dangerous 
instruments 

Infection with spore bearing anaerobes 
const itvtes one of the unpredictable hazards of 
surgery If spores are protected by a surround 
mg layer of oil or grease in the locks of hemo 
stats, sterilization by boiling is impossible and 
the chance of cross infection is enhanced 
Thus, instruments from septic fields and in 
testmal cases should be cleaned and sterilized 


before operation, thus assuring the surgeon of 
instruments free of spores 
The sfenhtj of surgical dressings is often 
conceded mere 1} because the ) ha\e been 
through a pressure sterilizer Various stenlit) 
detectors have been devised to assure the 
surgeon sterile supplies, but such detectors 
have proved inadequate A new control * 
which impounds dressings in the sterilizer 
until thej have been exposed to saturated 
steam for a sufficient interval to destroj ail 
bacterial life, can be used to modernize exist 
ing dress ng sterilizers 

The improvements in mechanical apph 
ances, outlined to the papers referred to, con 
Stitute advances in aseptic surger> of vital 
importance The apparatus described has 
been evolved after careful Stud) , its design is 
simple and stutd>, and its performance fu! 
fills bacteriological requirements 
The small hi„h temperature autoclave is 
essentia! m the operating room, if the surgeon 


under conditions which prevent the disserai 
nation of spores throughout the operating 
suite 

The new control for steam sterilization i> 
an important advance, which insures sterile 
supplies by eliminating all opportunit) for 
error due to mechanical failure or human 
negligence Experience has shown it to be 
foolproof and reliable Prolonged interest in 
the problem of sterilizing supplies and a reah 
zation of the many chances for error lead me 
to recommend immediate, widespread adop 
tion of the new control 
Such ad\ ances in sterilizing technique, the 
emergent) instrument sterilizer the instni 
ment washer and sterilizer and the dressing 
sterilizer control, permit the establishment of 
a standard of sterilization heretofore but a 
theoretical attainment— the absolute stenlit) 
of ail instruments and supplies reaching the 
operative field Elliott C Cutler 


and patient are to be spared unnecessary delay 
while waiting for the sterilization of an in 
strument indispensable for the completion of 


the operation If rapid sterilization such as 
that provided by this autoclave is not avail 


4. Ob L ,9jS ft 519-130. 


cancer of the breast in 

THE NEGRO 

T HE title is reallj a misnomer as we 
are not dealing with a pure rate It 
is generally agreed tfiat cancer w 
rard> found in the pure native races which 
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histological findings indicated the association 
of so called "cystic mastitis," with the cancer 
cases 

Cancer of the breast reaches its highest inci 
tlencc m the decade 40 to 50, whereas in the 
white race, the maximum incidence is between 
50 and <5o 

Within a period of 1 to 4 years following 
operation for cancer of the breast, the known 
dead probably reaches the distressing figure of 
75 per cent This may be accounted for by the 
fact that cancer has been seen, as a rule, late 
in its course Imestigation of records mdi 
cates that adequate care is not alwa>s gi\en 
to the studv of the case before operation is 
resorted to This does not applj onlj to can 
cer of the breast nor docs it apply onl> to sur 
gery in the negro race It is equally true for 
all The challenge to the profession is to cdu 
cate themselves and to give adequate time to 
the studv of each problem before unwise and 
unnecessary operations are performed 

After all, the differences between ability and 
usefulness of the surgeon lie not in the differ 
ence in knowledge but in the desire and willing 
ness to give to each patient what is reafly 
needed 

Methods of treatment vary The surgeon 
should use that form of treatment which his 
judgment, knowledge of the literature erpen 
ence, and ability fit him best to carry out 


Some advise irradiation, x ray or radium, 
either packs or interstitial implantation It 
would seem justifiable to state that irradiatio” 
before operation is not indicated m any group 
of patients who present themselves at a late 
stage of the operable period Valuable time fo 
lost while waiting to complete the necessan 
period after irradiation During this time, the 
radical opcrabibtv of the patient may pass 
e hav e no positive proof that cancer of 
the breast is curable in a high percentage of 
cases by interstitial irradiation The bes' 
available results are those of Mr Geoffrey 
Keynes and his statements indicate that jo 
per cent hav e ev idence of activ e cancer cells in 
biopsies taken 6 months after interstitial irra 
dial ion 

Radical surgery "hen indicated offers the 
best opportunity for cure 

In order that better results may be obtained 
a graduate educational program for the pro 
lesston ts essential When the profession is 
more cancer conscious and particularly, when 
they realize that cancer of the breast is not a 
rare condition among the negro populat on, 
they wifi examine their patients more aae 
quately and they will also attempt to educate 
them 

Public education cannot adequately substl 
tute for professional efficiency 

Isidore Cohn 







MASTER SURGEONS OF AMERICA 


FREDERIC S. DENNIS 

AT the close of the eighty-fourth year of his life, Frederic S Dennis, of New 
/\ York City, died at his home March 8, 1934 

To those of us who go back to the nineties and the earlier years of 
this century, Dr Dennis was known as one of the leaders of the new thought 
in surgery which had been brought about by the work of Pasteur and Lister. He 
was not only an able surgeon, but his personal qualities were such as to win 
the warm friendship of all with whom he came in contact His chief work in 
those earlier years, when I first knew him, was done at the Bellevue Hospital of 
New York, where his brilliant lectures and his skillful methods of operating won 
for him general admiration and respect 

Pasteur, a Frenchman, did more for the human race than any other man who 
ever lived, but French surgeons, while they accomplished much in the middle 
of the last century for fine anatomical dissections, had not fully accepted the 
relationship to disease as brought out by Pasteur’s discoveries, just as the med- 
ical profession of Great Britain failed to grasp what Lister’s discoveries meant 
to medicine and to surgery. 

American surgeons of the earlier period, brilliant and well trained though they 
were in anatomy through the Scottish masters and in the gross pathology of the 
“dead-house” of the English tradition, were not as yet so versed in the “pathol- 
ogy of the living” as men who had been educated in Europe by the followers 
of Pasteur and Lister 

As I look back on this period in American surgery, I recall brilliant men whose 
names are familiar to the older members of the profession in Boston, Richardson, 
Cheever, the Cabots, the Warrens, Watson, and many others, in New York. 
Dennis, Weir, McBurney, Bull, and others In Philadelphia was that great tri- 
umvirate, the Grosses, father and son, and Agnew And so one could go over the 
country, recounting great surgeons, trained anatomists, dead-house pathologists, 
but the majority of them at that time lacking in that essential thing which was 
brought in by Pasteur and Lister 

American students realized that what we had in America was the art of sur- 
gery based on the science of anatomy and dead-house pathology, but that rve 
lacked the “living pathology” which was the foundation on which surgery must 
achieve its purpose 

. In i8 7 6 Dr Dennis, in company uith Dr William H Welch, his lifelong 
friend, went abroad, largely to study vith Lister and gain an understanding of 
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those principles of surgical pathology, asepsis and antisepsis which the germ 
theory had brought forth On his return, Dr Dennis became one of the foremost 
teachers of the new era 

It would be idle for ne to write of the many contributions Dr Dennis irade 
to surgical progress, by example illustrating the difference between the surgeon 
and the operator Surgery is more a matter of mental grasp than it is of handi 
craftsmanship I think all of us who hav e worked > ears in the profession under 
stand that many very skillful operators are not good surgeons 

When one scans the years in which Dr Dennis de\oted himself not only to 
active surgical practice but to teaching surgery by the spoken word and by the 
written word, one is impressed by the wealth of his learned contributions to the 
literature Among them was one of the greatest texts on surgery ever written, 
his Systems of Surgery, brought out m four volume* in iSg 3 and iSg6 

Dr Dennis for some years before his death reviewed his medical writings, 
with the idea of putting into book form certain selected surgical papers from this 
most valuable material which would represent the history of a surgical epoch 
This work he completed 

I am grateful for this opportunity to express the appreciation of American 
surgeons for aid given by the highly educated rose men of our profession, among 
whom none has been more esteemed than Frederic S Dennis He is held in hon 
ored memory W J Mayo 



THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


I N THE third edition of the popular work, X-rays 
and Radium in the Treatment of Diseases of the 
Skin 1 * * * V by MacK.ee are incorporated so many 
changes that it is really a new book When the first 
edition was published almost 20 years ago, it was a 
pioneer effort on the part of the author but one that 
was most welcome to all dermatologists and all practi- 
tioners engaged in the treatment of skin diseases 
In the last few years there has been a remarkable 
increase in our knowledge of physics, biochemistry, 
physiology, histopathology, and the technique of 
administering x-rays and radium Because of this 
the author has assigned the writing of many of 
these chapters to collaborators who are experts m 
their respective fields 

There are 42 chapters and among them are new 
chapters on physics, biology, histopathology, appara- 
tus, and x-ray technique The chapters on psoriasis, 
lichen planus, the hematopoietic diseases, fungus 
diseases, and pyodermas as well as the chapter 
dealing with miscellaneous diseases have all been 
revised and rewritten 

The author believes that there is an increasing 
indisposition on the part of dermatologists to employ 
x-rays only when necessary, and with discriminating 
judgment In the clinical portions of the book 
devoted to the treatment of skin diseases, his own 
conservatism is reflected These chapters should 
prove of inestimable value to the younger men 
The text is clear, concise and authoritative There 
is an extensive bibliography at the end of each 
chapter The paper is of excellent quality and the 
book is printed in large legible type The illustra- 
tions are excellent 

The book embodies the latest established prin- 
ciples of roentgen therapy and their practical appli- 
cation and is most earnestly recommended to all 
practitioners interested in roentgen and radium 
therapv It is the foremost authority m its field 

Edward A Oliver 


T HE contributors to Clinical Roentgen Therapy - 
were- Chavany, Desjardins, Eller, Golden, Hen- 
derson, Holfelder, Hubeny, Juenghng, Langer, 
MacRee, Martin, Meyer, Pohle, Richards, Sev- 
rmghaus, Waters, and Zimmern Dedication honors 
the memory of the late Preston M Hickey 
Preliminary chapters concern diseases of the blood 
and blood-forming organs Some 20 pages are given 


1 X-Rayt and Radium in the Treatment or Diseases or the Skin. 

Bl George M MacKee.MD 3drc\ cd Philadelphia Lea &. Febiger, 

*038 


* Clintcal Roe VTCIEN Tberapi Edited bi Ernst A Pohle, M D , 

V h • £ A C R b> George \V Holmes, M I) Philadelphia 

Lea hehiger, 193S 


over to the treatment of leucemia There are chap- 
ters on diseases of the circulatory system, the 
respiratory system and the breast, some of the less 
frequently recognized indications in digestive dis- 
orders, more than 150 pages concerning radiation 
therapy in diseases of the female genital organs, 
and an additional 55 pages discussing similar diseases 
in the male Further chapters cover the nervous 
system and the eye and ear Chapter IX by Jueng- 
ling is a notable contribution of over 100 pages on 
diseases of muscles, tendons, bones and joints, 
including fractures Chapter X on the glands of 
internal secretion is a very interesting summary of 
the work in which Langer did much of the pioneer- 
ing Eller discusses diseases of the skin and MacKee 
reactions and injuries from the x-ray An appendix 
is devoted to some of the medicolegal aspects of 
radiation therapy 

The book is authoritative, comprehensive, and 
gives us a very fair and reasonable presentation of 
the entire subject of radiation therapy Here and 
there one might differ from the authors in minor 
details, but on the whole the book is a very depend- 
able guide in the application of roentgen rays to the 
treatment of disease James T Case 


T HE appearance of the first edition of Kron- 
feld’s Introduction to Ophthalmology 3 is most 
welcome In the preface, the author states that “he 
has endeavored to formulate the principles under- 
lying that portion of ophthalmology which is a 
necessary part of basic medical education The 
presentation of these principles will, it is hoped, 
prove useful as a supplement to the short and 
chiefly practical courses to which the teaching of 
ophthalmology has had to be reduced in the curri- 
culum of many medical schools The material pre- 
sented pertains principally to the pathogenesis of 
disease The details of diagnosis, of methods of 
examination, and of treatment have been omitted 
Individual diseases are discussed in this book to 
illustrate pathogenetic principles A large number of 
common diseases have been omitted altogether from 
the text because they are unimportant for the exposi- 
tion of ophthalmological principles Of these diseases 
the reader will find short descriptions in the dic- 
tionary which is combined with the index of this 
book ” 

The text is by no means elementary In tins 
respect it cannot be intended for undergraduate 
students alone, it can, however, be recommended 
highly for internes and residents specializing in 


'iNTRoDucno'-- TO OnmiAUioLpcY. B> IMcr C. Kronftld, M T> 
Springfield, Hi , and Baltimore, Md Charles C Thomas, 1937 
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ophthalmology and /or practicing oculist! The 
current thought in ophthalmology is presented 
dearly and concisely especially in the chapters on 
vascular diseases of the e>e and in chapter on visual 
pathway It is obvious that the authors extensive 
teaching experience is exemplified in these chapters 
The subject matter is presented with simplicity 
and clarity in those problems in which the young 
oculist can be most easily confused if he resorts 
merely to a perusal of the current literature 


The binding, paper and print are admirable and 
an excellent index and ophthalmologiui! dictionary 
close the work The illustrations although limited 
as to number are excellent and really illustrative 
This book is another example of the eicellent texts 
on ophthalmology that are being produced tn tbs 
country which are freeing the American opfithaf 
mologists from the nearly century old bonds of 
Teutonic domination of the subject 

Harry S Cradle 


BOORS RECEIVED 


Books received are acknowledged in tbs department 
and such acknowledgment must be regarded as a sufficient 
return for the courtesv of the sender Selections will be 
made for review in the interests of oir readers and as 
space permits 

Deb /.vkujs deb Tsai Reform des Eheledens By 
Dr Jules Samuels The Hague G tvaeff 1938 

Fractures of the Jaw By Robert H Ivy Rf D 
D D S MCS and Lawrence Curtis All Af D 
D D S FACS 2d rev ed Philadelphia Lea A Febiger 
t9J ? 

Ta.-PM <cirLESA*mPBv'Tt''EorMtnt'-tvE De igved 
fob the Use or l bactitioners and Students or Med 
icine Original!) written by the fate t>ir U if ham Osfer 
Bart MU FRCP FRS Revised by Henry \ 
Chn tian M D LL D S D F P C l The 9th toth 
nth and 12th eds reused bj Thomas McCrae VD 
FRCP ijthed New \ ork and London D Appleton 
Century Co Ire 1938 

Anus Rectum Sigmoid Co-0 , Diac.no is and Treat 
Kent By Harry Elbcoti Ihcon US VD f \ C S 
FA PS Introduction by H Wayne Babcock AM 
MD LL D FACS Foreword by J P Lockhart 


Mummery MA JIB BC (Cantab) FRCS(Eng) 
Ihikidelpbja Montreal and London J B Lippiocott Co 
rpjS 

Life and Letters of Fielding H Garrison By 
Solomon R Kagan MD With an introduction by Siw 
James J Walsh Boston Mass The Medico-Historical 
Ires* 1938 

Aecvrts de t£ vtr a oper vtorta (Tcmas de pH tica 
diana) I rimer cuaderno pre y post-operatono By Dr 
I> an G Moreno Buenos Aires Librena y Editorial 
LI Atenro 1938 

Tire Principles and Practice or Medical Nubsino 
By Victor Knapp AID New A ork G P I utnamsSors 
193S 

\PPLIED A-VATOiTY Functional and Topographical. 
By Robert It Miller M D Philadelphia Lea 4 Febiger 
1938 

IlTPARIENCE IV TIES MaN VCEJIEVT OP FRACTURES AND 
DrstocATiONS (Based on an Analysis of 4390 Casts) by 
The Staff of the Fracture Service Massachusetts Central 
Hospital Boston under the general editorship of PbiLp 
D Wilson R 1 D Philadelphia London and Montreal 
J B Lippmcott Co 1938 
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PROGRAM FOR THE 1938 CLINICAL CONGRESS 


T HE complete program for the twenty- 
eighth annual Clinical Congress of the 
American College of Surgeons, to be held 
in New York and Brooklyn, October 
17 to 21, appears in the following pages 

Under the leadership of strong and representa- 
tive committees, the surgeons of greater New 
York have prepared a program of operative clinics 
and demonstrations that will provide a complete 
showing of their clinical activities in all depart- 
ments of surgery The Committee on Arrange- 
ments has the hearty co-operation of the clinicians 
at the five medical schools and more than sixty 
hospitals that will participate in the clinical pro- 
gram Clinics will be held on the afternoon of 
Monday, October 17, and on the mornings and 
afternoons of each of the following four days 
Wednesday, October 19, has been designated as 
Brooklyn-Long Island Day, and the clinical pro- 
gram on that day will be presented in Brooklyn 
hospitals 

It will be noted that the program provides an 
ample and well arranged schedule of operative 
climes, at which the technique of a wide variety 
of surgical procedures will be demonstrated in the 
operating rooms, and in addition, the committees 
have arranged a series of non-operative clinics in 
many of the large hospitals and medical schools 
for the presentation of the work being done in 
many special fields The programs are so corre- 
lated that the visiting surgeon may devote his 
time continuously, if he so desires, to clinics deal- 
ing with the special subject in which he is most 
interested. For example, clinics in fractures, 
neurosurgery, thoracic surgery, plastic surgery, 


Committee on Arrangements 
New York 

Henrv W Cave, Chairman John A McCreery 
Howard A Patterson, John J Moorhead 
Secretary Eugene H Pool 

Frank E Adair James I Russell 

Frederic W Bancroft Morris K Smith 

Frank E Berry J Bentley Squier 

Robert E Buckley Byron Stookey 

Ralph Colp George Gray Ward 

William Darrach Benjamin P Watson 

Carl Eggers Carnes Weeks 

George J Heuer Allen O Whipple 

Charles Gordon Heid Philip D Wilson 

Robert H Kennedy Arthur M Wright 

Samuel J Kopetzky 

Brooklyn-Long Island 

Donald E McKenna, John E Jennings 

Chairman A W Mart™ Marino 

Charles A Anderson Raymond B Miles 

Robert F Barber Leo S Schuartz 

J Wesley Bulmer Fedor L Senger 

Chester L Davidson Robert A Wilson 

Augustus Harris 

cancer, etc , will be available each forenoon and 
afternoon during the Congress 

The actual program of the Congress will be 
published from day to day in the Daily Cluneal 
Bulletin Each afternoon the complete detailed 
clinical program for the following day will be 
posted in the form of bulletins at headquarters 
The same material will be published in printed 
form for distribution the following morning 
The annual meeting of the governors and fel- 
lows of the College will be held in the ballroom of 
the \\ aldorf-Astoria on Thursday afternoon at 
1 .30 o’clock Reports on activities of the College 
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CIIMC\L CONGKEbS PROGRAM IN BRIEF 


All sessions &t the W alrforf Aston a except as no; erf 
\fonirj October ty 
t<3 oo Hospital Conference --Ballroom 

3 oo Clinics m Aon’ J ort Hospitals 
axx) Hospital Conference— Sert Room 

i oo Surgical Film Exhibition— Empire Room 
3-oo Meeting of Initiates— Ballroom 

4 oo Reception to Britans and /citrates — Ballroom 

8 oo I residential Meeting and Convocation— Ballroom 

Tuesday October 18 
p oo Clinics m New I ork Hospitals 
i) 30 Hospital Conference— Sert Room 

9 30 State and Provincial Jufi ury Committees— 

Empire Room 

10 00 State and Provincial Credentials Committees— 
Empire Room 

it 00 State and Provincial Executive Committees— 
Empire Room 

1200 Clinical Conferences— Jansen Suite Blue Room 
Assembly and Carpenter Suite* 

4 00 Clinics in New V orV Hospitals 
1 00 Cancer Symposium— Ballroom 
3 00 Hospital Conference— Sert Room 
3 00 Surgical film Exhibition— Empire Room 
8 00 Scientific Session General Surgery— Ballroom 
8 00 Scientific Session Ophthalmology— Seri Room 
800 Se lenti tic Session Qtorhmolicyngitagy— Empire 
Room 

8 00 Hospital Conference— Jansen Suite 

II ednesday October 19— Brooklyn Day 
q 00 Clinics 111 Brooklyn ffospitals 
0 30 Ha pital Conference— Sert Room 
10 00 Surgical Film Exhibition— Ballroom. 


00 Clinical Conferences— Jansen and Assembly Suites 
o/ue Room Empire Room 
2 00 Scientific Session General burger) -BiUroom 
2 00 Hospital Demonstrations— Neiv 1 Ork Hospitals 
2 co Clinics in Brooklyn Hospitals 
Sao Scientific Ses ion C enerat Surgery— Ballroom 

8 00 Surgi al Film Exhibition (Ophthalmology and 

Otolaryngology)— Empire Room 

Thursday October so 

9 00 Clinics in New ’iqrk Hospitals 

9 30 Hospital Conference— Sert Room 
io-oo Surgical Film Exhibition— Empire Room 

1 30 Annual Sleeting— Ballroom 

2 00 CliniLS id New \ ork Hospitals 

3 00 Hospital Conferences— Sert Room and Lererroouet 

Suite 

3 00 Symposium on Industrial Medicine and Traumatic 
Surgery— Ballroom 

3 00 Surgical Film Exhibition— Empire Room 
8uao Scientific Session General Surgery— Ballroom 

8- 00 Scientific Session Otorhinolaryngology— Empire 

Room 

8 00 Scientific Session Ophthalmology— Sert Room 
Friday October it 

9- oa Climes in New \ork Hospitals 

10 00 Surg cal film Exhibition— Empire Room 
1200 Clinical Conferences -Jansen Lei erroquet and 
Assembly Suites Blue Room 
2 00 Clinics in New \ ork Hospitals 
2 00 Fracture Symposium— Ballroom 
a 00 Symposium on Obstetrics and Gvnecology— Sert 
Room 

2-00 Urological Symposium -LePemxjuet Suite 
2 00 Surgical Film Exhibition— Empire Room 
8 00 Community Health Meeting— BaLroom 


Will be presented b> the officers and chairmen of 
standing committees to be follow ed bv the elec 
tion of officers 

The attention of fellows is called to the meet 
mgs of three committees to be held in the Empire 
Room on Tuesday forenoon jsloHom State and 
Provincial Judiciary Committees at 930 State 
and Provincial Credentials Committees at 10 
State and Provincial Executive Committees at n 

The show mg of surgical motion picture films 
which so faithfully depict clinical features 0/ 
major interest to most surgeons, will be continued 
WX this year s Congress It is planned to present 
an enlarged program of both sound and silent 
pictures at daily exhibitions at headquarters 


PB ESJDENT IAL MEETING AND CONVOCATION 
The combined presidential meeting and con 
vocation will be held in the ballroom of the 
Waldorf Astoria on Monday evening at 8 o clock, 
opening with a processional of the officers regents, 
and honorary gues’s hollowing the invocation 
Dr Henry W Cave Chairman of the Committee 
on Arrangements, mil deltv er the address of wel 


come and the foreign guests will be introduced 
Dr Frederic A Beslej of Waukegan the retiring 
president of the College will deliver the presi 
dential address after which the new officers will 
be inaugurated and fellowships conferred upon 
the initiates Honorary lei Ion ships mil then be 
conferred and the medical record* honor list and 
prize award announced 
The concluding feature* of the program will be 
the annual oration on surgery, to be delivered by 
Dr Walter W Chipman, of Montreal a former 
president of the College, whose subject will be 
Our College Mandate — -A Tribule to Allen B 
kanavel 

ASSEMBU or INITIATES 
Folio 1 mg the plan adopted last year all of 
the convocation ceremonies, except the formal 
conferring of fellows! - p v ill be included in a 
session on Monday afternoon preceding the com 
btned conv ocation and presidential meeting s« 
the evening The afternoon assembly ««1 pc 
held rn the ballroom 0/ the Waldorf Astons ana 
will be attended by the initiates and fellows 
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wearing the fellowship gown Officials of the 
College will interpret the program of the College 
and the president-elect will extend official greet- 
ings The initiates will recite the fellowship 
pledge and sign the fellowship roll, after which a 
reception will be held by the officers and regents 
for the Fellows and initiates and members of their 
families. 

SCIENTIFIC SESSIONS 

In the general scientific sessions scheduled for 
Tuesday, Wednesday, and Thursday evenings, 
the aim m many of the subjects to be covered is to 
correlate the medical and the surgical phases of 
treatment of various specific pathological condi- 
tions Several different subjects will be presented 
each evening The Brooklyn Chapter of the Col- 
lege has co-operated in arranging the Wednesday 
evening program 

Sessions on ophthalmology and on otorhino- 
laryngology will be held on Tuesday and Thursday 
evenings. A feature of the Tuesday evening ses- 
sions, in addition to the scientific papers presented, 
will be discussions of graduate training for these 
specialties 

The afternoon sessions will include symposia 
on the subjects of cancer, industrial medicine 
and traumatic surgery, and fractures, scheduled 
for Tuesday, Thursday, and Friday respectively. 
On Friday afternoon there will be two additional 
symposia — one on obstetrics and gynecology, and 
the other on urologic infections The session to be 
held on Wednesday afternoon will be devoted to 
a symposium on the subject of “Surgical Proce- 
dures on the Handicapped Patient,” in which 
anesthetists and internists as well as surgeons will 
participate 

The midday round table conferences on Tues- 
day, Wednesday, and Friday, are a new feature 
of the Congress There will be twelve in all, each 
devoted to a specific subject so restricted as to be 
more suitably covered in this way than in the 
general session The leader will present the sub- 
ject and selected authorities will discuss the various 
phases briefly. Then an open forum, directed 
by the leader and collaborators, will be devoted 
to the presentation of ideas informally Since 
the rooms in which these discussions will be held 
are not large, registration will be limited by their 
capacity and should therefore be made as early as 
possible 

All of the programs, details of which are pre- 
sented in the following pages, have been arranged 
by the program committee to include material of 
the widest possible interest, with consideration of 
the mcw points of the specialist as well as of the 
general surgeon. 


BROOKLYN-LONG ISLAND DAY 

A revised program for Brooklyn-Long Island 
Day (Wednesday) has been effected which prom- 
ises to serve the best interests of the visiting fel- 
lows The program will be concentrated in eleven 
institutions located in mid-Brooklyn which afford 
the physical accommodations required. The in- 
stitutions selected are of such size as to provide 
comfortably for all of the visiting fellows, and 
their geographic location is such that the distance 
from headquarters is but a matter of minutes 

Through the courtesy of the Brooklyn and 
Long Island chapter, free transportation from 
the Waldorf-Astoria to the Brooklyn institutions 
via taxicab has been arranged, effective between 
the hours of 8 and io a m This wall obviate the 
necessity of depending upon the usual transporta- 
tion and wall assure prompt arrival of the fellows 
at fheir desired destinations 

At each institution a morning program of both 
operative and dry clinics will be presented from 
9 a m. to 12 30 p m , followed by a luncheon to 
the visitors. The afternoon has been set aside for 
the presentation of symposia covering all of the 
specialties and arrangements have been made for 
adequate transportation from one hospital to 
another at midday, so as to facilitate attendance 
at any symposium selected. Each symposium 
will be presided over by a moderator, whose duty 
it will be to keep the papers within the time limit, 
so that the programs will conclude at 4 p m. The 
evening session will be held in the ballroom of the 
Waldorf-Astoria at 8 o’clock 

GRADUATE TRAINING FOR SURGERY 

The American College of Surgeons was founded 
on the determination to raise the standards of 
surgery That its concept of those standards has 
developed with the progress of the art and science 
of surgery is proved by the insistence of the Col- 
lege upon systematic supervision of the young 
surgeon’s first few years of surgical practice. The 
College program for increasing the opportunities 
for graduate training in general surgery and the 
surgical specialties, adopted after careful study 
of present plans and the needs of the immediate 
future, has reached the stage of practical appli- 
cation The symposium in which this subject will 
be covered should claim the attendance of every 
fellow and of ever}' hospital executive, because it 
w ill picture the progress and the prospects of one 
of the most important movements to stimulate 
better surgery. 

This symposium on graduate training for sur- 
gery and the surgical specialties will be held at the 
opening session of the Hospital Conference in the 
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Waldorf Astona ballroom on Monday, at to a m 
The committee will present its second annual re 
port through its chairman Dr Dallas B Themis 
ter of Chicago This wfi be based on personal 
surveys by representatives of the College and the 
data contributed by more than three hundred 
hospitals which are or could readily be organized 
and equipped toofler acceptable graduate training 
Following presentation of the report, a member 
of the survey staff wall offer practical suggestions 
for organizing and executing plans for graduate 
training Then, in a panel discussion, will begiv en 
the ideas on content of courses for adequate train 
mg from the viewpoints of the general surgeon 
the obstetrician and gynecologist, the neurosur 
geon, the urologist, and the orthopedist This will 
be supplemented by general discussion 
The plan of the College for graduate training, 
it should be repeated, is no longer in the formativ e 
stage— it is ready for practical application and 
has already been adopted by many institutions 
To be conversant with us full implications from 
an educational and practical v ten point is to under 
stand one of the most potent influences opera ting 
to affect the future of surgery, since necessarily 
scientific progress will be promoted by raising 
training standards Ev ery approved hospital large 
enough to offer the diversification of practice and 
the facilities for graduate training, either directly 
or through co operation with a medical school 
should become familiar with the requirements 
because it is desirable that gui Jed instruction in 
surgery shall become a umv er«a I practice in order 
to protect the patient from the inexperienced sur 
geon This svmposium should be recognized as 
one not to be omitted from the schedule o! any one 
wishing to keep informed on current developments 
in surgery 

IlOSriTAI, COVFEREVCE 
Official announcement of the 1938 list of ap 
proved ho pitals will be made follow ing theaddress 
of the president of the College at the opening 
session of the twenty first annual hospital stand 
acdization conference in the ballroom of the Wal 
doif Astona on Monday morning, at 10 o clock. 
Thereafter a report of the survey on graduate 
training for surgery (general surgery and the sur 
gical specialties) will be presented and the re 
mainder of that session of the hospital conference 
v ill be dev oted to a discussion of what constitutes 
adequate training w general surgery and the sur 
gical specialties and how this program can be put 
into effect in selected hospitals 
The important subject of co-operation between 
voluntary and governmental or tax supported 
hospitals will be di-cus«*d by the first speaker at 


the Monday afternoon session, to be held in the 
Sert Room of the hotel This w til be followed bv 
two papers in which important nursing problems 
mil be considered Additional subjects will be 
personnel management, the organization and 
managemen t of v olun teer service in hospitals and 
m conclusion a new subject which is now being 
accorded a scientific cognomen when used in the 
care of the patient— bibliotherapy 
Physical factors affecting patients and person 
nel will be the chief topic of discussion at tne 
Tuesday morning session at g 30 m the Sert 
Room Light, noise air conditioning provisions 
for isolation of certain patients, and prepared 
ness for emergencies will be considered At this 
session will also be given a paper on sources and 
control of infections The final feature will be 
a talk illustrated by motion pictures on blood 
bank service 

“The Care of the Mother and the Ac whom in 
the General Hospital ' will be the subject of the 
panel discussion scheduled for Tuesday afternoon, 
beginning at 2 o'clock. Dr Malcolm T Mac 
Eachern associate director of the College, will 
present the minimum requirements of the College 
for an obstetrical department in a general hospital 
followed bv discussion from various viewpoints 
and concluding with a presentation of the Lew 
"York Brooklyn plan of evaluation of maternal 
fatalities as conducted by the Committee of the 
New Y ork and Ring County Medical Societies 
On Wednesday morning at an important joint 
conference with the Association of Record Libra 
nans of North America, the papers and discus 
sions will embrace problems of procuring, com 
piling and using medical records This associa 
Uon is working to solve many of the practical 
problems involi ed in keeping adequate medical 
records in hospitals 

Wednesday afternoon the scene will shift to 
focal hospitals where demonstrations of adminis- 
trative and technical procedures of general and 
specialized interest to hospital executives and per 
sonnel will be conducted 
Thursday morning, in the Sert Room a sym 
posium on the all important subject of the train 
ing of hospital executives wall be presented with 
discussion from a number of viewpoints of the 
need for such training At the closing «es«ion of 
the conference on Thursday afternoon an admin 
istrative panel round table conference mil be 
conducted by Robert Jolly of Houston Texas in 
which a great many questions and problems sub- 
mitted beforehand or during the session, wm be 
answered and discussed by selected authorities or 
by the general assembly 
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MEETING ON HEALTH CONSERVATION 
A community health meeting, as in former years 
a part of the Clinical Congress, is scheduled for 
Friday evening in the ballroom of the Waldorf- 
Astoria The program, with the general title of 
“Health Conservation— Our Mutual Contribu- 
tions,” will consist of several short talks, most of 
them illustrated, on the activities of the College, 
scientific medicine, hospitals and health— aimed 
to give authoritative information to the interested 
layman and to acknowledge the contributions of 
the public to the advancement of the science of 
medicine, which have established a mutually 
helpful relationship between the public and the 
profession Dr Howard C Naffziger, president of 
the College, will preside. The program follows 
The American College of Surgeons— Its Purposes— 
Its Program George Crile, M D , Cleveland. 
Seven Wonders of Medicine (Illustrated). Bowman 
C Crowell, M D , Chicago 
What Is an Approved Hospital? (Illustrated) Mal- 
colm T MacEachern, M D , Chicago 
Medical Science and the Public Irvin Abell, M D , 
Louisville 

Man, Research, and Disease Clarence Cook Little, 
Sc D , Bar Harbor, Maine 
Prevention of Disease FrankH Lahey, M D , Boston 
The Voluntary Hospital Walter W Chipman,MD, 
Montreal 

HEADQUARTERS — TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab- 
lished at the Waldorf-Astoria Hotel, on Park 
Avenue between 49th and 50th Streets, where the 
grand ballroom and large adjacent foyers, the 
Astor Gallery, Jade and Basildon Rooms, all on 
the third floor of the hotel, have been reserved for 
Congress headquarters — scientific sessions and 
conferences, and for the scientific and technical 
exhibits 

The technical exhibition, together with the 
registration and clinic ticket bureaus, will be 
located in the East Foyer, Astor Gallery, Jade and 
Basildon Rooms, all on the third floor of the 
hotel. The bulletin boards, on which the daily 
clinical program will be posted each afternoon for 
the following day, will be placed in these rooms 
Leading manufacturers of surgical instruments, 
x-ray apparatus, sterilizers, operating room lights, 
ligatures, dressings, hospital apparatus and sup- 
plies of all kinds, pharmaceuticals and publishers 
of medical books will be represented in this 
exhibition 

NEW XORK HOTELS AND THEIR RATES 

In addition to the headquarters hotel, the 
Waldorf-Astoria, there are many first-class hotels 


within short walking distance of headquarters, 
providing ample hotel facilities at reasonable 
rates. It is suggested that reservation of hotel 
accommodations be made at an early date. The 
following hotels are recommended by the Com- 
mittee' 


Ambassador, Park Ave at 51st St 
Barclay, in East 48th St 
Belmont-Plaza, Lexington Ave at 49th St 
Biltmore, Madison Ave at 44th St 
Chatham, Vanderbilt Ave at 48th St 
Commodore, 42nd St at Lexington Ave 
Lexington, Lexington Ave at 48th St 
New Weston, Madison Ave at 50th St 
Park Lane, 299 Park Ave 
Ritz-Carlton, Madison Ave at 46th St 
Roosevelt, Madison Ave at 45th St 
Shelton, Lexington Ave at 48th St 
Waldorf-Astona, Park Ave at 50th St 


Minimum Rate 
with Bath 
Single Double 

$6 00 $8 00 
6 00 10 00 

3 50 6 00 

6 00 8 00 

4 00 7 00 

3 5° 50° 

3 5° 45° 

4 00 6 00 

6 00 8 00 

7 00 9 00 

5 00 7 00 

3 00 4 50 

7 00 10 00 


ADVANCE REGISTRATION 

The hospitals and medical schools of Greater 
New York afford accommodation for a large 
number of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics The limit of attend- 
ance will be based upon the result of a survey of 
the operating rooms and laboratories of the hos- 
pitals and medical schools, to determine their 
capacity for visitors It is expected, therefore, 
that those surgeons who wish to attend the 
Congress will register in advance. A registration 
fee will be required of surgeons attending the 
annual Clinical Congress, such fees providing the 
funds with which to meet the expenses of the 
Congress To each surgeon registering in advance 
a formal receipt will be issued, which is to be 
exchanged for a general admission card upon his 
registration at headquarters during the Congress 
This card is not transferable and must be pre- 
sented in order to secure clinic tickets and ad- 
mission to scientific sessions. 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows and 
endorsed junior candidates shall be $5 00, that no 
fee for the 1938 Congress shall be required of 
initiates (class of 1938), that the fee for non- 
fellovs attending as invited guests of the College 
shall be Sio 00 

Admittance to clinics and demonstrations at 
the hospitals will be controlled by means of clinic 
tickets This plan provides an efficient means for 
the distribution of the visiting surgeons among 
the x arious clinics and assures against overcrowd- 
ing The number of tickets issued for any clinic 
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will be limited to the capaatv of the room in 
which the dime is gtv en 

RAILROAD TAXES 

No special rates have been authorized b> the 
railroads for the 1938 Clinical Congress in New 
iorh and Brookl) n so that certificates will not be 
required However, the railroads in the w estern, 
northwestern and southwestern states will offer 
for sale in October round tap tickets to New 
York, via the Chicago and St Louis gateway* 


with a 30-da) return limit In the southern states 
round trip tickets will also be available 
In the territory cast of Chicago and St Louts, 
north of the Ohio and Potomac rivers, including 
the north Atlantic and New England states and 
the eastern provinces of Canada, regular rates 0/ 
3 cents per mile in pullmans and j>£ cents per 
mile m coaches will be in effect 
Local ticket agents will supph complete in 
formation as to rates, routes and stop-over pmi 
leges 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, 10 00 — Ballroom JI oBorf J storu Hotel 
Frederic A Beaky M D V aukegan Presid *it Ann 
nan College of Surgeons presiding 
Address of the President— Twenty-one tears of Hospital 
Standard) ration .Resulting Renews to Medical Science 
The 1 pjS Hospital Standanlizaticia Survey— Official An 
councement ol lhe List of Approved Hospitals Ceoa&r 
Crile M D Cleveland Chairman Board of Regent* 
American College of Surgeons. 

Report ef Survey— Graduate Training for Surgtty and 
the Surgical Specialties Du . las B Pueujs 7 e* M D 
Chicago 

Organizing and Executing a Plan for Craduate Training for 
Surgery in a Hospital. Harold Earnhevri M D 
Chicago 

Panel Discussion— Content of Courses for Adequate Train 
tng in General Surgery and the Surgical Specialties 
from the /olio nwg- wen-point* 

General Surgery Auen O W himt-e M D Newhork 
Obstetric* and Gynecology John R Fra er M D 
Montreal 

Neurosurgery Howard C \AmlCER M D San 
Francisco 

Urology Hervtav L Rketscbuir JI D Chicago 
Orthopedics Pinup D U ilson JI D New J ork 
Discussion Led by Artbvr M Wright MD New 
^orL and Desyl Hart MD Durham \ C 


JfotidiiV 2 00— Sert Room IX aldprf Astoria Hotel 

Allan Craig, M D Bangor Maine presiding 

Co -operation Between \oiunlaty and Go lemmentit or 
Taa Supported Hospitals S S Goidwate* M D 
New V ork 

Present Trends in Nursing as Affecting Nursing Education 
and Aursinff Sen tee ta Hospital* Erris ] Taylo* 
New Haven 

A Grading I rogram for Schools of Nurses. Rev \ vl 
SCNVV ITALIA bj St Louis 

Personnel Management Josesh C Doave M D Ftula 
delphia 

The Organization and Jfanagement of Volunteer Service 
in the Hospital Christopher G 1 asnall, M D 
Rochester li 1 , , „ . , , 

The ROle of Bibhotherapy in the Cate of the Patient 
Gordon R Rahman Si D St TauL 

Discission. Led by Ouve* H Bvrkne Bridgeport 


Tuesday f jo~Sert Room ttaldotf f star 
Fraser D Mooney M D Buffalo presiJ eg 
panel Round Table Discussion— I hysical and 


ia Botct 
’ Other Con 


dilions tn the IIo*prtal Related to the tare of the 
J atient and the M orktng Conditions of the Fersonnel 

Lighting in the Operating Room U illUU J E\cil, 
M D , Cleveland 

\ir Conditioning id Hospitals Victor V Faro Ilart 
ford Conn 

Noisein thelfospital Us Effect on Patients Its Control 
Hvrvey Vest v M D Toronto 

Lite gercy Lighting in Ho pitals Charles F Natl 
r, yard New V ork 

Provision for Isolation of Info. ted latients in General 
Ho pitals. V J McRae M D Hempstead A V 

Preparedness for Emergencies MlRiot Cr*T» JLN 
Northampton Mass 

Infections Sources and Control CUIDl n MrscEi 
M D Ne-v Noth 

Blood Back Service (Illustrated by motion picture) 
Karl A Meyer MD Leoyvbd Jf \V Eivsut' 
AI D and J Lester U ilEey Jf D Chicago 


Tucsda 00— Seri Room If aldorf I storu Hotel 

Ceorce tt Kosu.ik MD NeivJorlL presiding 
Presentation of the Minimum Requirements of the Amer 
lean College of burgeons for the Ob*tctr cal Department 
in a General Hospital Malcolm T al Laches'. 

JI D Chicago 

Panel Discussion— The Care of the Jfother and Newborn 
in the General Hospital 
Discussion from the view pouts of 
Organization of the Obstetrical Department so as to 
Provide Administrative and Clinical I ffkiency ana 
Control /red L Avar 'ID Chicago 
Provision and Indications for Segregation and Isolation 
0/ Obstetrical I atients and Newborn to Prevent Irfec 
lion Herman U Jon * soy JI D Houston Tesas. 
Organization of the Obstetrical Staff with rartnular 
Pefeten.ee to Qualifications and Crading of Privileges. 
Hvrvey B Matthews M D Brooklyn 
Indications for Consultations on the Obstetniai Servue 
and Troper Frocedurem Securing These PavL ITtvs 
M D Pittsburgh 

Anllys-s of the Cluneal Work of the Obstetncal Service 
vuthNpecwt Emphasis on Morbidities and Mortalities, 
/circs ft 31CLIEK 31 D Barthed 
Assuring the Mother and Newborn Efficient Nursmg 
Care Jtsste J Tirvbill RN Pittsburgh 
Proper Tracing of Interns and Resident* in Obstetrics 
through Arrangement of Services^ Supers si 

Work and Instruction F * - ~ 

Jersey City 


1 \ COsCSOVT. if P 
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Palm Print Method of Infant Identification with Dem- 
onstration Gilbert P. Pond, M D , Oak Park, 111 
An Evaluation of Maternal Deaths (Outline of procedure 
developed by the Committees on Maternal Welfare 
of the medical societies of the counties of New York 
and Kings, for judging the responsibility m each case 
of pregnancy fatality) George W Kosmak, M.D , 
Alfred M Hellman, M D , New York, and Ciiarles 
A Gordon, M D , Brooklyn 

Tuesday, 8’00 p in — Jansen Sutle, Waldorf-Astoria Hotel 
Joint Session with the Greater New York Hospital Asso- 
ciation 

Claude W Monger, M D , New York, presiding 
The Place of the Voluntary Hospital in Society David 
H McAlpin Pyle, New York 
The Safeguarding of Trust Funds William H Walsh, 
M D , Chicago 

The Advantages of Simplification and Standardization of 
Hospital Furnishings, Equipment, and Supplies L M 
Arrow smith, Brooklyn 

Trends in Hospital Insurance C Rufus Rorem, Ph D , 
Chicago 

The R61e of the Hospital in Graduate Medical Education 
R C Buerki, M D , Madison, Wis 

Wednesday, p j o — Seri Room, Waldorf-Astoria Hotel 
Joint Conference with Association of Record Librarians of 
North America 

Jamts T Nix, M D , New Orleans, presiding 
The Program of the Association of Record Librarians of 
North America as it Affects Hospitals. Jennie C Jones, 
R R L , Baltimore 

The Ills of Medical Records and Their Remedies Delay 
in Writing, Incompleteness, Unscientific Value, Insuffi- 
cient Use Gordon R Kamman, M D , St Paul 
The Medical Records Librarian Qualifications, Responsi- 
bilities, and Duties Helln Robinson, R R L , Little 
Rock, Ark 

Hon the Medical Records Librarian Can Assist the Physi- 
cian in Securing Medical Records Norma Swanson, 
Red Wing, Minn 

The New York Hospital Classified Nomenclature of Oper- 
ations Bronson S Ray, M D , New York 
Panel Discussion— Uses of the Medical Record 
Monthly Analysis Report for Medical Audit Lf.onard 
Sham , Chicago 

Making Group Studies of Diseases Mary M Newton, 
B A , R N , Peoria, Illinois 

Preparing Scientific Papers Alfred W Adson, M D , 
Rochester 

Clinical Research Frank E Adaip, M D , New York 
Discussion Led b> Joseph R Clemmons, M D , New 
York 

II ednesday , z oo — Local Hospitals 
Demonstrations of Administrative and Technical Proced- 
ures m Local Hospitals 

Anesthesia New York Post-Graduate Medical School 
and Hospital 

The Care of Chronic Patients Montcfiorc Hospital 
Central Record Room and Follow-up Sjstem Mount 
Stnat Hospital 

Clinic Management Vanderbilt Clinic 
Food Sen ice New York Hospital 
Isolation Technique \\ illard Parker Hospital 
Medical Social Serv ice St Lul e’s Hospital 
Nursing Service Queens Genera! Hospital, Jamaica 
Otjgen Therapy Prcsbv tenan Hospital 
Simplified Economical Method of Preparing Sterile and 
Parenteral Solutions Roosevelt Hospital 


Thursday, p j o — Seri Room, Waldorf-Astoria Hotel 
R C Buerki, M D , Madison, presiding 
Symposium The Training of Hospital Executives 
Need for Adequate Education and Training for Hospital 
Executives James A Hamilton, New Haven 
Discussion from the following view points 
Apprenticeship in Hospital Administration Donald C 
Smclzer, M D., Philadelphia. 

Graduate and Undergraduate University Courses for 
Hospital Administrators Gephard Hartman, Chi- 
cago 

Institutes for Hospital Administrators Neal N Wood, 
M D , Chicago 

Supplementary Training and Experience in Hospital 
Administration — Reading, Observation Tours, and 
Attendance at Meetings Gfopgl A MacIvek, MD, 
Worcester, Mass 

Discussion Led by E M Bluestone, M D , New York. 

Thursday, Z'oo — Sert Room, Waldorf-Astoria Hotel 
Administrative Panel Round Table Conference (Section A) 
— a discussion of important questions and problems 
pertaining to various phases of hospital administra- 
tion Conducted by Robert Jolly, Houston 
Administrative Practices Responsibility for scientific 
work of hospital Low cost hospital care versus rising 
cost of rendering services Financial security for 
employees Selection of hospital administrators Dis- 
cussion led by Basil C MacLean, M D , Rochester, 
NY' 

Hospital Personnel Problems Personnel turnover Per- 
sonnel problems Hours, pay, and w orkmg conditions 
of personnel Trends in labor conditions Discussion 
led by Joseph G Norby, Milwaukee, Wis 
Trustees- Maintaining interest of trustees Responsibil- 
ity for professional standards Keeping informed 
regarding hospital administration Relations between 
board of trustees and medical staff Discussion led by 
C McGrfgory Wells, Jr , Southbridge, Mass 
Business Management Financial classification of pa- 
tients Annual deficit Reports Cost per patient 
day Discussion led by James R Mays, Abmgton,Pa 
Tood Service- Food control Unit meal costs Trends 
in food serving systems Evaluation of food service 
Discussion led by Lenna F Cooper, New York 
Hospital Auxiliaries Advantages Activities Relation- 
ship Knowledge of hospital Discussion led by 
Mary Stone Conklin, R N , Hackensack, N J 
Lmen and Laundry Service Linen circulation Unit 
linen supply Remov al of stains and handling infected 
linen Advances in planning and equipping of the 
hospital laundry Discussion led by S Frank Roach, 
Jersey City, N J 

House Management Personnel adjustments to meet 
work load Disinfection of rooms Responsibility for 
clcanhness Combination housekeeping, dietetics in 
the small hospital Discussion led by Dopis L 
Duncan, Camden, N J 

The Small Hospital Personnel Laboratory and x-ra> 
services Medical records Public relations Discus- 
sion led by A Edward A Hldson, VI aynesboro, Va 
Discussion of questions or problems presented by the 
assembl> 

Thursday, z oo—LePcrroquet Suite, Waldorf-Astoria Hold 
Administrative Panel Round Table Conference (Section B) 
a discussion of important questions and problems 
pertaining to various phases of hospital administra- 
tion Conducted by R C Buerki, M B , Madison 
Wis 


**6 surgery, gynecology and obstetrics 


Professional Practices Responsibility foe professional 
standards Maw surgery privileges Medical staff 
conferences Criteria for evaluating scientific w ors: of 
jo pital Discussion led by Thomas R Poviov 
M D Chicago 

Clinical Laboratory Charges Routine esammatioas 
Disagreement us diagno is Pit bo I igical sen. ice in the 
matt ho pita! Discussion led by Phutr HiUKOom 
MB Dec /er 

Anesthesia Organization of department Types of 
anesthesia Finances Legal responsibility Vrscussim 
led by Uesixy Botn ie M D Montreal 
I hamiacy Minimum standards Registered pharma 
c st Use of proprietary medicine Economies Dis 
cu«swn lei by M S Dooixy MB Syracuse N i 
Nursing Service Adjunct nursing personnel Type of 
nursing ervtce Ratio of nurses to patients, tvalu 
ation of Nursing service Discussion ted by Grace A. 
Was man R N Ntw \otlc 


Medical Social Service The medical social worker 
Minimum standards Interest of the administration 
and medical staff Evaluation of medical social 
work Discussion led by Mm 11 Roams Oran.e 
N J 

Physical Therapy Essentials of a physical therapy 
department Therapeutic physical measures Fever 
therapy Procedure Discussion led by K C Hass- 
so ,MD Nev \orh 

Occupational Therapy Advantages. Organast on nf 
department Form of therapy Fins-icing of depart 
meot Discussion led by Bvitoy M Herman MB 
\erona N J 

Medical Records E' aluation Case studies Recorded 
pre-operativ e study M nting medical records D& 
cussioo led by Jessie Hast. ’in P R.L , Durham, 

J C 

Discussion of questions or problems presented by the 
assembly 
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PROGRAMS FOR EVENING SESSIONS 

Presidential Meeting and Convocation — Monday, 8 oo P.M. — Ballroom, Waldorf-Astoria Hotel 

Processional— Officers, Regents, and Honorary Guests 
Invocation Rev. Henry Darlington, D D., New York 

Address of Welcome Henry W Cave, M D , New York, Chairman, Committee on Arrangements 
Introduction of Foreign Guests Frank W. Lynch, M D , San Francisco, Vice President. 

Address of Retiring President The American College of Surgeons— Retrospect and Prospect. Frederic 
A Besley, M D , Waukegan 
Inauguration of Officers 

President Howard C Naefziger, M D , San Francisco 
First Vice President Vernon C David, M D , Chicago 
Second Vice President Fraser B Gurd, M D , Montreal 
Presentation of Initiates for Fellowship. George Crile, M D , Cleveland, Chairman, Board of Regents 
Conferring of Fellowships by the President Howard C Naefziger, M D , San Francisco 
Conferring of Honorary Fellowships The President 
Medical Records Honor List and Prize Award The President 

Annual Oration on Surgery Our College Mandate — A Tribute to Allen B. Kanavel. Walter W. C human, 
M D , Montreal 


Tuesday, 8 oo P M .—Ballroom, Waldorf-Astoria Hotel 
Recurrent Hyperthyroidism Richard B. Cattell, M D , Boston 
Herniation through the Diaphragm. John J Morton, M D , Rochester, N. Y. 

Contractures Due to Burns, Their Prevention and Cure William T. Coughlin, M D , St Louis 
Results with Repeated Stomach Operations, Especially Gastrojejunal Ulcers. Prof. Hans Finsterer, 
Vienna 


Brooklyn Night— Wednesday, 8 oo P.M. —Ballroom, Waldorf-Astoria Hotel 

Address of Welcome Donald E McKenna, M D , Brooklyn, Chairman, Brooklyn-Long Island Committee 
on Arrangements, Presiding. 

The Radical Operation for Cancer of the Stomach. W H Ogilvte, M D., F R.C.S (Eng.), London 
Regional Ileitis. 

Surgical Standpoint Charles G Mixter, M D , Boston. 

Medical Standpoint Burrill B Crohn, M D , New York. 

Treatment of Bronchiectasis- 

Surgical Standpoint Norman S Shenstone, M D , Toronto. 

Medical Standpoint. J. J Singer, M D , Los Angeles, 

Thursday, 8 oo P M.—Ballrom, Waldorf-Astoria Hotel 
Surgery for Ulcerative Colitis Fred W Rankin, M D , Lexington, Ky 
The Psychiatrist in Relation to Surgery. Franklin G Ebauch, FI D , Denver. 

Benign Strictures of the Bile Ducts with a New Method of Treatment George E Wilson, M B , Toronto 
Fracture Oration The Evolution of Fracture Treatment Isidore Cohn, FI D , New Orleans. 

OPHTHALMOLOGY 

Tuesday and Thursday, S oo P M —Scrl Room, Waldorf-Astoria Hotel 
Graduate Training in Ophlhalmolog} Harry S Gradle, FI D , Chicago 

A New Visual Phenomenon Useful as a Functional Test in Subjecth elv Stud> ing Action of Eve Muscles and 
Retina Clifford B Walker, FI D., Los Angeles 

Present Status of Lacrimal Sac Surgery. Ralph 0 Rychener, M D , Memphis 
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OTORHIN OLARY lv COLOW 

Tuesday and Tdtursaay 800PM — Empire Room If aider/ Astoria Hotel 
The rhjlogenetic Development of the Ear James Miltov Robb, M D Detroit 
TTie Treatment of Otitic 'Meningitis Due to Streptococcic Infection by Radical Surgery and Sulfanilamide 
Carl II McCaskey, M D Indianapolis 

Graduate Training in Otohr} ngologs Albert C Firs ten berg M D , Ann Arbor Mich 
Surgical Treatment of Laryngeal Tuberculosa Fletcher D \\ood~ard, M D Halstevd S Hawes, 
MD and FiunlB SurfORD MD Charlottesville \a 
A Stud> of Medical and Surgical Aid to Hearing James A Babbitt M D Philadelphia 


PROGRAMS FOR AFTERNOON SESSIONS 

C4NCER SYMPOSIUM 

Tuesday 2 00 P M — Ballroom , If aldorj Astoria Hotel 
Evaluation of Ovarian Sterilization for Breast Cancer GjuntleyYY Taylor MD Boston. 

Discussion by Richard Dresser M D Boston 
Surgical Treatment of larjngea) Cancer CokdovB New MD Rochester Minn 
Discussion bv ALBERT C FersTEvbERC, M D Ann Arbor Mich 
The \ Ray Treatment of Inoperable Cancer of the Laryiu Henri Codtard MD Chicago 
Discussion by Hayes E Martin MD New Y ork 
Surgical Treatment of Lung Cancer Alton Ochsner, M D New Orleans 

Observations on Palliative Irradtation of Metastatic Tumors in the Lung Alexander Brdnschwic, M D 
and An in Hamanv M D Chicago 


SYMPOSIUM OY SURGICAL PROCEDURES ON THE HANDICAPPED PATIENT 
II ednesda v 2 00 P \t —Ballroom ft aldorj istona Hotel 
Factors Determining Selection and Administration of Anesthetics U esley Bolrne M D Montreal 
Surgical Problem;, in Jaundiced Patients Robert S DtNaMORE M D Cleveland 
Surgical Procedures on the Diabetic LlIavd S McKittrice MD Boston 

Medical Aspects in Tre operative and lo'toperative Care of Diabetic and Cardiac Patients James E 
Paullin, M D Atlanta Ga 


SYMPOSIUM ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 
Thursday j 00 P M —Ballroom JJ older! I start a I) at el 
Importance of Dusts in Industry and Their Medical Control Lesov U Gaudier 'ID Saranac Lake A Y 
Methods of Investigation 0/ Occupational Skin Diseases Loins Schwartz MD New \ diV 
lurries to the Patella and Surrounding Tissues \\ illlut R Cubbins M D Chicago 
Diagnosis and Therapy of So called Fosttraura3ti<. Neurosis Following Craniocerebral Injuries Donald 
M tnnto M D Boston 

Problems m Rehabilitation after Injvr> Edward C Houibiad hi D Chicago 
Report of the 1938 Sun ey M N Nebqlist MD Chicago 


SYMPOSIUAI ON FRACTURES 
Frtda\ 2 00 P M — Ballroom If aldorj Astoria Hotel 
Postgraduate Education in Fractures George A Leianu Jr M D Bo ton 
The Jurrtic Amputation HevryH Kessler MD, Newark 

Double Pm Skeletal Fixation in Fractures of the Leg R Arnold Griswold M D and George 
Holmes, At D , Louisville 

Fractures of the Bones of the Face James B Brown MD St Lou* 

Conservative Treatment of Fractures Eldrux-eL Eliason AID Philadelphia 
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SYMPOSIUM ON OBSTETRICS AND GYNECOLOGY 

Friday, 2:00 P M — Sert Room, Waldorf-Astoria Hotel 
Certain Aspects of So-called Sterility. Archibald D Campbell, M D , Montreal 
Experience with the Melhado Maneuver for Persistent Posterior Position George M White, M D , 
St John, N B. 

Ovarian Hormones and Carcinogenesis Ludwig A Emge, MD., San Francisco 

The Management of Uterine Prolapse by Multiple Plastic Procedures Edward A Schumann, M D , 
Philadelphia 

Wertheim Operation for Cancer of the Uterus Prof Paul Werner, Vienna. 

SYMPOSIUM ON UROLOGIC INFECTIONS 
Friday, 2 00 P M — Le Perroquet Suite, Waldorf-Astoria Hotel 
Obstructive Uropathies Alexander Randall, M D , Philadelphia 

Problems in Differential Diagnosis between Urologic Lesions and Abdominal Lesions Herman L Kretsch- 
mer, M D , Chicago 

Sympathectomy for the Relief of Vesical Spasm and Pain Resulting from Intractable Bladder Infection 
Reed M Nesbit, M D , Ann Arbor, Mich 
Renal Infections and Nephrolithiasis. George Gilbert Smith, M.D , Boston 
Pyelonephritis and Its Treatment William F Braasch, M D , Rochester, Minn 


MIDDAY ROUND TABLE CONFERENCES 

12 00 M to 1 00 P M - Waldorf-Astoria Hotel 
Tuesday 
Jansen Suite 

Infections in Surgery. Mont Rogers Reid, M D , Cincinnati, Presiding 

Collaborators Dean Lewis, M D , Baltimore, Urban Maes, M D , New Orleans, Michael L 
Mason, M D , Chicago, Allen 0 Whipple, M D , New York 

Blue Room 

Shock Alfred Blalock, M D , Nashville, Presiding 

Collaborators William DeWitt Andrus, M D , New York, Norman E Freeman, M D , Phila- 
delphia, Carl H Lenhart, M D , Cleveland, Dallas B Piiemister, M D , Chicago 

Carpenter Suite 

The Immediate Repair of Cutaneous Defects Sumner L Koch, M D , Chicago, Presiding 

Collaborators James B Brown, MD, St Louis, Earl C Padgett, MD, Kansas City, Mo, 
George Warren Pierce, M D , San Francisco, Jerome P Webster, M D , Neu York 

Assembly Suite 

Thoracic Surgery William F Rienhoff, Jr , M D , Baltimore, Presiding 

Collaborators. Norman S Siienstone, M D , Toronto, Walter Estell Lee, M D , Philadelphia. 

Wednesday 

Blue Room 

The Choice of Anesthetic John S Lundy, M D , Rochester, Minn , Presiding 

Collaborators • Wesley Bourne, M D , Montreal, Willis D. Gatch, M D, Indianapolis; Ralph 
M \\ aters, M.D , Madison, Wis 
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Jan tn Suite 

Craniocerebral Injuries Claude C Coleman M D , Richmond Presiding 

Collaborators B Nouuro Carter M D , Cincinnati, Donald Mono M D , Boston. 

Empire Room 

The Surgical Problem of Hypertension Loyal Davis, M D Chicago Presiding 

Collaborators Irvine Heivly Pace MD Indianapolis Georce I Here* MD Newark 
Reginald H SnrmwiCK MD, Boston Alfred \\ Adson MD Rochester, Minn 

Assembly Suite 

The Operative Treatment of Hyperparathyroidism Edward D Cura emu, MD, Boston Presiding 
Collaborators J Deluvcer Barney M D Boston, Joirv J Mortov M D Rochester, N k , 
DuusB PitEsasTER MD Chicago 


Friday 

te Per roquet Suit' 

The Treatment of Open Wounds Roy D McClure M D Detroit, Presiding 

Collaborators L. Kraeer Ferglsov if D Philadelphia Edward I. Howes M D Washington 
Movt Rogers Reid M D Cincinnati 

Jansm Suite 

Th* Prevention of Postoperative Pulmonary Complications Euile Holman M D San Francisco 
Presiding 

Collaborators Claude b Becr MD Cleveland, Emorr C Cutler MD Boston W iluui F 
RlEVirorr Jr M D Baltimore 

Assembly Suite 

Infections tn Obstetrics John Fraser M D Montreal Presiding 

Collaborators Fred L Adair M D Chicago Alfred C Becr M D Brooklv n Georce W Kos 
mak, M D New York, Arthur II Morse M D New Haven 

Blue Room 

Cancer of the Prostate Hugh H A oung, M D Baltimore Presiding 

Collaborators W U.LUM F Braascii MD Rochester Minn Alexander Randall MD PhiU 
defphia George Gilbert Sirrm, M D Boston 


ASSEMBLY OF INITIATES 

Monday j oo P 1/ — Ballroom Waldorf l storm Hotel 
Proces wnal— Initiates Officers Regents and Governors 
Opening Remarks. Frederic A Bxstty MD, Waukegan President 
The Program of the American College of Surgeons 

Irvin Abell MD Louisville \ tee Chairman Board of Regents 
Bowman C Crowell M D , Chicago Associate Director 
Malcolm T MacEachern M D , Chicago Associate Director 
The Fellowsh p Pledge Recital by Inmates 

Greetings to the Initiates Howard C Nafpzicer M D San Francisco Pres dent-elect 
Clo mg Remarks Georoe Chile M D , Cleveland Chairman Board of Regents 
Signing of the Fellowship Roll by the Initiates 
Reception to Initiates and Fellows 
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Arranged in the Following Subdivisions: General Surgery, Obstetrics and Gynecology, 
Surgery of Bones and Joints, Genito-Urinary Surgery, Fractures and Traumatic Surgery, 
Thoracic Surgery, Neurosurgery, Plastic and Faciomaxillary Surgery, Ophthalmology, 

Otolaryngology. 

NEW YORK— GENERAL SURGERY 


Monday 

BELLEVUE HOSPITAL 

E A Rovenstine and staff — 2 Symposium on anesthesia 
Anesthetic management of patients mth hyperactive 
carotid sinus reflexes, therapeutic nerve blocks, for 
angina, intractable pain, etc , demonstration of the 
technique of oropharyngeal insufflation of oxygen 

BETH ISRAEL HOSPITAL 
Harry E Isaacs and staff— 2 Operations, w ith particular 
reference to diseases of the gall bladder Dry clinic 
Cholecystectomy without drainage, common duct ob- 
struction, resectable liver tumors 

FLOWER-FIFTH AVENUE HOSPITAL 
J II Fobes and associates — 2 Tumor clinic 
Thomas H McGavack Lymphosarcoma Medical 
aspects of suprarenal tumors 
J C Howard Hodgkins disease 
F J Borelli and W E Youland 
L R Kaufman Surgical aspects of suprarenal tumors 
L C Reid and F D Speer Pathology 
G H Adler Endocrine aspects 
J. H Fobes Report of angiosarcoma of the cauda 
equina, intensive x-ray treatment and operation, re- 
sult at end of 21 years, with presentation of patient 
J H Fobes, W E Youland, andj C Howard Sym- 
posium on breast cancer 

J H Fobes, D B Hill, J C Howard, and W E 
Youland Fibrolipoma of the cecum with intus- 
susception, fibrolipoma of the rectum 

FORDHAM HOSPITAL 

E R Cunmffe, R E Walsii, and Alfred G. Forman — 

2 Operative and dry clinics 

GOUVERNEUR HOSPITAL 
R V Carter and R B Lobban — 2 Diagnosis and surgi- 
cal management of gall bladder disease 

HARLEM HOSPITAL 

Louis T Wright— 2 Operations and ward rounds 
Clarence P Howll\ — 2 Operations and ward rounds 

LENOX HILL HOSPITVL 
Carl Ec.gers, Otto C Pickhardt, De Witt Stetten, and 
staffs— 2 Operations 

Staff — 2 Symposium on gastric and duodenal ulcer and 
associated lesions 

Willi \m II Stiwart Roentgen diagnosis of peptic 
ulcer by the modern mucosal method 
Ma\ Einhorn Intubation treatment of peptic ulcer 
\hraham L Garbat Ambulatory treatment of peptic 
ulcer 
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Henry A Rafsky Medical treatment of pyloric ob- 
struction 

Carl Eggers Gastro-enterostomy in peptic ulcer 
DeWitt Stetten End results after resection for pep- 
tic ulcer 

Otto C Pickhardt Treatment of associated lesions 
Hermann Tischer — 2 Exhibition of moulages of patho- 
logical specimens of gastro-intestmal tract 

METROPOLITAN HOSPITAL 
S T. Glasser and Albert Lesser— i 30 Injection treat- 
ment of vancose veins 

MISERICORDIA HOSPITAL 
Arthur S McQuillan— 2 Symposium on thyroid gland 
surgery, study of 2,000 cases 

William T Doran, Sr — 3 30 Surgical judgment m 
procedures of the upper abdomen 

MOUNT SINAI HOSPITAL 
Ralph Colp, Percy Klingenstein, Sigmund Mage, and 
Joseph Stenbuck— i 15 Operations Dry clinic 
Pancreatic reflux, palliative subtotal gastrectomy for 
yuxtacardial gastric ulcer, study of failures after gastro- 
enterostomy 

NEW YORK CITY HOSPITAL 
Lyman W Crossman and James H Kidder — 2 Opera- 
tions 

NEW YORK FOUNDLING HOSPITAL 
George R Stuart and staff — 2 Unusual surgical cases 
roentgenological, pathological and surgical aspects 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Edward W Peterson — 2 Operations 

NEW YORK POLYCLINIC MEDICAL SCHOOL AND 
HOSPITAL 

Frank C Yeomans — 1 30 Proctological operation 
ST LUKE’S HOSPITAL 
Staff— 2 30 Symposium on thyTold diseases 
C L Gilbert Radiotherapy m toxic goiter 
L Herbert, Jr. Incidence of malignancy- in solitary 
adenoma of thy roid 

Morris K Smith Amount of remnant in operations 
for diffuse toxic goiter 

G M Goodwin Discussion of postoperatne tetany 
Scientific Exhibitions — Daily- 
Tumor exhibit F C Wood, Director Department of 
Pathology 

New growths of the respiratory and gastro-intestmal 
tracts E J Rtan, Director Department of X-Ray- 
Diagnosis 
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ST VINCENTS HOSPITAL 
Maurice C OSitea— R Sev errd tendons and nerves of 
the hand and forearm 

Anthony Roitt\o~j Pathological demonstration 
SYDENHAM HOSPITAL 

Milton Bodenieeuces— a Operations Various types of 
thyroid disease 

Tuesday 

BABtCS HOSPITAL 

Ednnarp J Do o /as William G Heevs Locts M 
Rowsseeot, and CsoscE H flnrwntEYs-— 9 Opera 

Dry Om.cs 

Edward J Donoya t Corgemtat daodenal ob^trucLops 
William G KtlU Treatment of acute empyema 
Louis hi rotsSELor Treatment of general peritonitis in 
children 

Georul H Hlmbhreys Retroperitoneal infections in 
children 

BELLEVUE HOSPITAL 
Arthur Burdick and staff— 9 30 Operations 
J A McCRkesy and staff— 9 30 Operations 
GvnrOXD Dudley and staff— 9 30 Ope ations 
Staff—* Symposium on surgical diseases of the stomach 
Jacob Bl msTEJ-r Roentgencjcgic d«gnos s of gastnc 
duodenal and gastnc jejunal ulcers 
John A McCreery Operative mai-age-reDt of sec 
ondary gastnc and duodenal ulceration including 
marginal ulcers 

GvilroaoS Dcvizv Inflammatory and benign tumors 
of the stomach and their surgical management 
AriulrM Wright Frances II Bocatko andWn. 
uesi II Barker Failures after gasuoj*janostomy 
dun al and experimental studies 
Roland L Meier Treatment of ga trr ulcer 
Reynold E Church Surgical treatment of massive 
hemorrhage 

J U1u.Mi1 Hinton Surgical treatment of rhromc 
duodenal ulcers 

FLOWER FIFTH AVENUE HOh! ITAL 
Herbert C Chase— 9 Breast operations and mot on 
putures 

II D F URNiss and W P Etxss— 9 Casts of mtestwal 
obstructions 

Earl Jl Eaton and Louts Palermo -9 Treatment of 
bums n tth horse scrum and tannic acid 
\\ G Ctasiy— 9 Carcinoma of rectum 
J H Fobes— 0 Carcinoma of colon 
Joseph A Sileo — 9 Thrombosis and embolism post 
operative care 

L-P F avtuan and J H Fobes and staffs— a Operations 
FORDIUM HOSPITAL 

E R CunNim: R E U alsh and AltkbG Forjcay— * 
Operative and dry clinics 

GOUVERNEUR HOSPITAL 
Francis M Con*yay— 9 Dtverttrulitw of the colon 
Morris M Berue— 9 Diagnosis and treatment of pene 
tratiDg Hounds of the esophagus 
Joseph G»4dansky— a Injection treatment of hernia 
and varicose ve os 

HARLEM HOSPITAL 


Charles S B Cassia JosefhB Stesbcck Fa* sow R 
Alien Ira Five Robert E Caste* Ingeuan F 
Laskey William H Me cher Be y ami if, Beit 
Franck \ TiuoNTt John R Brlceneb Roberts 
Wilkinson and H rural! Snoiv— rojo Symposium 
on subcutaneous and penetrating Bounds of the thorn 
and abdomen 

HOSPITAL FOP JOINT DISEASES 
Milton Boocnseihef and staff— 9 Operations Thyroid 
surgery 

Abraham J Belles and staff— 9 Operations Gas- 
trectomy for carcinoma of the stomach abdomino- 
perineal rejection for carcinoma of the rectum 
Harry Goldman and staff— 9 Proctologica) operations. 

KNICKERBOCKER HOSPITAL 


LENOX HILL HOSPITAL 

Staff— 9 Dry dime Affections of the thyroid gland »rd 
complications 

Arthur F 1 raetier General survey of thyroid dis- 
ease 

Jacob GeScer \alat of ba«al metabolism tests in 
thyroid disorders 

A t> Bll-carten Medical tr'Mtnent of thyroid dis- 
orders and associated endocrine disturbances incJad 
tng diabetes 

Thomas X Cuts The psychiatric manifestations m 
hyperthyruidi_m 

Clarence ds la Olapeue Cardiovascular pwweirs 
in the thyroid diseases 

PaulK Sauer The thyroid in relation to heart disease 
Walter T Stenson Postoperative care of patients 
nith hyperthyroidism 

Erick Frkke Postoperative results in Cases with 
hyperthyroidism 

Francis M Donekle Postoperative tetany and its 

treatment 

Orto C Pickhakdt The use of A T 10 in postopera 
live tetany 

Carl Eggers — 2 Esophageal lesions with demonstration 
of patients 

Hu If Stew art and staff— a Cinefluorographic demon- 
stration of esophageal leswrs 

Herbert IV Meyer — * Reconstruction operations lot 
epithelioma of the fact 

Afcnn.it Stein — a Leslies of the vulva lantern slides. 

LINCOLN HOSPITAL 

Kirby Dwight — 9 Operations on the colon Dry cLoic 
FentoPitii and ileus 

Frederick It Avte-vdom Sami el Epstein and Rel»en 
Gilbert— 11 i? Diseases of the thyroid 
LUTHERAN HOSPITAL 

Ale red G F jeuan and staff —9 Operations 

Staff— j Dry tbntc 
JohnP Bruckner Ludwig s angina 
Charles b Cassasa, Intestinal obstruction 
Angelo A Zingaro Epiphyseal fracture 
Louis Persotta Tecfmttjue of spinal anesthesia ana 
end results 

MEMORIAL HOSPITAL 

BkADi.tr L Coley— 9- Amputation of leg for osteogen* 


rank E Adair— io Radical amputation of breast for 
carcinoma. 
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METROPOLITAN HOSPITAL 
J H Fobes and L R Kaufman, and staffs— 9 Sym- 
posium Surgery of the stomach, liver, spleen and 
pancreas 

T B Weinberg Roentgenological aspects 
Dr McNeill Gastroscopy 

Linn J Boyd and Thomas H McGavack Medical 
aspects 

J H Fobes and L R Kaufman Operations 
J H Fobes and John S O Herrlin, Jr Demonstra- 
tion of cases of pancreatic cysts 
Roy Ufham, D B Hill and staffs Medical aspects of 
gastnc ulcer 

Staff — 1 30 Symposium on gastro-intestmal surgery 
D B Hill, J H Fobes, and J C Howard Lesions of 
the lesser curvature of the stomach, medical aspect, 
surgical aspect, motion pictures and lantern slides 
Roy Upham, J C Howard, A Saccone, and L R 
Kaufman General management of gastnc and duo- 
denal ulcer, medical aspect, roentgenological and 
pathological aspects, surgical treatment 
Charles A Halberstam, Edward J McCabe, and 
W W Johnson Report on perforation of gastric 
and duodenal ulcers 

L R Kaufman, J H Fobes, John S 0 Herrlin, Jr , 
William P Eckes, and Edward J McCabe The 
jaundice problem, report by the complete surgical 
staff 

J H Fobes and staff Report of two cases of solitary 
liver abscess 

H D FuRNissandW P Eckes Intestinal obstruction 
John S O Herrlin, Jr Discussion of the water bal- 
ance in treatment 

MISERICORDIA HOSPITAL 
Saul A Ritter — 10 30 Tuberculosis of ileocecal valve 
simulating malignancy, and other unusual surgical cases 
Lester Breidrnbach—2 Phlebectomy for thrombosis 
Maurice J Costello — 3 Surgical neoplasms of skin 
Peter Rizzo — 3 30 Devices in skeletal surgery 

MONTEFIORE HOSPITAL 
A A Berg and staff — 2 Operations on the colon 

M ORRIS ANIV CITY HOSPITAL 

J Lem is Amster — 9 Operation demonstrating regional 
anesthesia 

NEW YORK CITY CANCER INSTITUTE 
Ira I Kaplan and associates — 2 Symposium on cancer 
Ira I Kaplan Treatment of carcinoma of the ccrv lx in 
advanced cases 

Braham H Golden Palliative mastectomy 
Glorge A Casiiman Gciuto-unnary malignancy, es- 
pecially carcinoma of the penis 
Rudolph V Gorsch Colostomy 
Angi lo M Sala Pathology of advanced malignancy 
David E Ehrlich. Pendant mastography in the diag- 
nosis of carcinoma of the breast 

NEW YORK CITY HOSPITAL 
1 rlderic Bancroft and Margaret Stanley-Brown — 9 
Thrombosis, thrombophlebitis, embolism 

NEW YORK HOSPITAL 

George J Hi llr and staff — 0 Operativ e and dry clinics 
Gi orc.v J Hi li r Surgical treatment of hypertension 
William Di W Andrus Splenectomy 
\\ illiam 1 . MacI'ee Surgical lesions of the mouth and 
jaws 


Ralph F Bowers Results in 900 thyroidectomies 
Bronson S Ray Organization of a follow-up depart- 
ment 

N Chandler Foot Contnbution of a laboratory of 
surgical pathology to a surgical service 
Frank Glenn. Surgery of common bile duct 

NEW YORK INFIRMARY FOR WOMEN 
AND CHILDREN 

Anna Hubert, Mary L Edwards, and Frances H 
Bogatko — 9 Surgical follow-up clinic 
Elise S L’Esperance— 2 Tumor conference 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Carl Eggers — 9 Breast clinic (Skin and Cancer unit) 
Thomas H Russell — 2 Operations 

NEW YORK POLYCLINIC MEDICAL SCHOOL AND 
HOSPITAL 

Frederick C Keller — 10 Cadaver demonstration, 

surgical anatomy 

Robert E Brennan— 11 Operations 
Jerome M Lynch — 1 30 Operations, proctological 
Richard Kovacs — 2 30 Lecture on physical therapy 
Edward L Kellogg — 3 30 Operations 

PRESBYTERIAN HOSPITAL 
Allen O Whipple and Louis M Rousselot— 9 Splenec- 
tomy 

William Barclay Parsons and Lawrence W Sloan— 9 
Thyroid operations 

Walter W Palmer, William Barclay Parsons, 
Lawrence W Sloan, Bertram J Sanger, and Arthur 
P Stout— 10 Symposium on thyroid disease 
Allen O Whipple, William P Thompson, Kenneth R 
McAlpin, R West, Louis M Rousselot, and Robert 
H E Elliott— 2 Symposium on blood dyscrasias and 
splenopathies 

ROOSEVELT HOSPITAL 

Staff — 9 Symposium on surgical management of in- 
tractable ulcerative colitis 
Thomas T Mackie Medical aspects 
Henry W Cave Operation, with discussion 
Lawrence Sophian Pathological aspects 
Staff — 2 Symposium on ulcers and carcinoma of the 
stomach 

Howard F Shattuck Medical aspects 
William H Boone Roentgen diagnosis 
Condict W Cutler, Jr Indications for surgical treat- 
ment 

Gordon P McNeer Demonstration of gastroscopy 
Grant P Pennoyer and Julian M Freston — 3 30 
Demonstration of various types of peripheral vascular 
diseases with differential diagnosis and the results of 
treatment 

ST FRANCIS’ HOSPITAL 
Alexander Nicoll and staff — 9 Cholecystectomy, 

cholecystectomy with exploration of common duct 
Charles Vejvoda and staff — 9 Cholecystectomy, 

appendectomy, herniorrhaphy 

ST LUKE’S IIOSPIT YL 

HinryH M Lyle, John Douclas, Edward J Donovan, 
William F MacFee, Morris K Smith, and staff — 9 
Operative and dry clinics 

B R Shore Surgical treatment of epitheliomas of the 
face 
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Wiluam F MacFxs Obstruction of the small in 
testifies 

E D Teue shell. The prognosis in silent gallstones 
BW*» J Donovan Congenital diaphragmatic 

Wjwam G Heeks and Wauut T Gibb Jr The 
value of gastroscopy m diagnoses demonstration of 
gastroscopy 

Sr VINCENTS HOSPITAL 
Joseph A. Beady GeobceR Stuart, IbroV Walsh 
F uAtx J McGowan Bernard D Hannan and 
FsaVciS Y Tiuot.EY'—g Operations 
Raymond P Slixiyak Constantine J MacGutju: Jr 
Lous F Sanman Claju.no: P Howley and John H 
Mowus— $ Operations 

SYDENHAM HOSPITAL 

Milton Bodenhewer— 3 Diy clinic Stab and billet 
wounds of the chest and abdomen 


UNITED STATES MARINE HOSPITAL 
L A Palmer and staff— 10 30 Sytnpo urn on gastric 
RUtg ry 

L A Palmer and staff Surgical a pects 
C R SMITH Pathological aspects 
F Libersov \ ray reports 

J A JBiusriEiD and Harold Keluan- w jo Sym 
posium on back injuries 5 urgieal aspects neuro- 
psycbiatnc aspects 

Harold Kelman and S P Cooper— t Symposia® on 
peripheral vascular disease 

L A Palmer and staff— 1 Operative and dry dime 
Henna 

Thursday 

BEEKMAN STREET HOSPITAL 
Staff— g Symposium on abdominil emergencies from 
various clinical viewpoint s ward rounds 
Arthur II Terry Jr The acute abdomen u» the 
diabetic 

Robert H Kennedy Ovarian conditions contributing 
to an acute abdomen 

SivMLND Mace Retroperitoneal injury simulating 
acute abdomen 

James H IlEYL. Pseudopancreatic cyst following ab- 
dominal trauma 

ElIas Rubin Geaito unnary tract injures 
Cilarles J Otpenheim Coronary thrombosis 
Thom is hi Lowry Acute allergic abdomen 
Myron A SalucE Perforated peptic ulcer 


BELLEVUE HQSPfTU 
Staff — o to Symposium on surgery of the thyroid 
Roderick V Grace and Carnes \\ eeks Total thy 
totdectomy lor heart disease four year results pro 
g es»ve exophthalmos following Graves disease 
aberrant thyroid two cases interval surgery in the 
patient with hyperthytoid sm 
Russel If Patterson Prevention and treatment of 

complications w goiter surgery 

H M HiRtheim Demonstration 01 cervical plexus 
anesthesia block lantern sbdes. 

HAD O Connor and Joseph Nash Evaluation ot 
postoperative thyroid results 
^BfntR S MoQlULAv Ossmcation of a thyroid 
adenoma Huerth'ecell tumor of the thyroid eland 
Mashunoto s disease of the thyroid gland epithelioid 


carcinoma of the thyroid gland hyperparathyroidism 
postoperative tetanv treatment 
\rthvrM Wright and staff— g to Operations 
Fenwick Beekman and staff —2 Symposium on children a 
surgery Treatment of fractures congenital anonua 
burns problem cases 

Ira I K aelan and associates — 2 Operative and dry 
climes Irradiation treatment of maLgoan* and 
benign lesions 

Ira I Kaplan Treatment of carcinoma of the cervix 
with radium 

Rieva Rosh Surface lesions including carcinoma of the 

J'P 

Dorothy Bell. Primary and postoperative carcinoma 
of the beta t 

Jlfterov Fticmuu Tumors of £h« upper respiratory 
trad 

Sidney Rcseneeld 1 ym phobias tomas 

FLOWER FIFTH AVENUE HOSPITAL 

L R KAVtiUNaod] II Tones and stiffs— a Operatnns. 

) H Fobes and associates— 2 Symposium on gastro- 
intestinal surgery lesions of the lesser curvature «! 
the stomach 

D B Hill. Medical consideration 
J H Fobes and J C Hots art Surgical consideration 
motion pictures and lantern slides general manage 
ment of gastric and duodenal ulcer 
Roy Ufhail Medical consideration 
J C Howard Roentgenology 
L C Reid Pathology 
L R Km, wan Surgery 

CHtRLEs A Halberstam Edward J McCabe *®d 
William Warner Johnson Report of perforation of 
gastric and duodenal ulcers 
J If loans L R Lawman, John S 0 He*rlin Jr 
\V P Lceis, and Edward / McCabe The jaundice 
problem . . 

If D Pus-vtss and W P Eckes Intestinal obslnic 
tions 

JohnS O HtRAirr Jr Discussion of water balance 

roRDHAAf HOSPITAL 

Alexander Nicoll James II Kenyon and Lons 
Mmton — 9 and 1 Operative and dry clinics 
GOUVERNEUR hospital 
J F Lrdmann— 9 Operatitos 

HARLEM HOSPITAL 
Ralph H. A oung— q Operations 
Charles S B Cassasa— 0 Operations 
Louis T n right JosErs G Levy Solomon « c» v 
rttrs FxedemckA KassebOhji— 10 Symposium on 
lymphopathia venereum 

LENOK HILL HOSPITAL 
OnoC I ickHardt Carl Looms DcttirrSrEtTEV and 
staffs — 9 Operations 

LINCOLN HOSPITAL 

Edward D Troesdeil— 9 Operations on biliary tract 
Charles 6 Rogers— ro jo Dry elmie Lhumn s 

TaUes'k Lincoln Jacob Friedman amf Leonard 
OReNs— ir s$ Surgical complications of diabetes 
MEMORIAL nOSPITlC 

CeOKcC C UlNKLEY-D Resection for carcinoma ot rtC 
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George T. Pack— 9 Resection for gastric carcinoma. 
Staff— 11 Cancer conference 

METROPOLITAN HOSPITAL 
Thomas PI McGavack, Charles A Halberstam, S T 
Glasser, and Albert Lesser— 9 Peripheral vascular 
diseases, w ith demonstration of arteriography, oscillom- 
etry, Landis test and histamine test 
David Weeks and associates— 9 Report on experimental 
work in the production of renal hypertension and 
operative procedures for relief 
J H Fobes, L R Kaufman, and staffs— 9 Operations 

MOUNT SINAI HOSPITAL 
John H Garlock, Leon Ginzburg, William H 
MENcnER, and Moses Swick— i is Operations 
Colonic surgery, obstructive jaundice Dry clinic 
Ulcerative colitis, carcinoma of the esophagus 

NEW YORK CITY HOSPITAL 
Paul K Sauer and staff — 9 Operative and dry clinics 
Lester Blum — 9 Experimental cardiac surgery 
W G Terwilliger — 9 Varicose veins 
Robert T Findlay — 9 Surgery in the poor-risk aged 

NEW YORK HOSPITAL 

George J Heuer and staff — 9 Operative and dry clinics 
Frank Glenn Acute cholecystitis 
William F MacFee Carcinoma of the large bon el 
Ralph F Bowers Terminal ileitis 
Cranston W Holman Prc- and postoperative studies 
of gastric secretion 

WrLLtAM M Cooper Carcinoma of the ampulla of 
Vater 

J Herbert Conway Leiomyosarcoma of the stomach 

NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 

Anna Hubert, Mary A Jennings, and Isabel Knowl- 
ton — g Operations 

Frances Bogatko— 9 Varicose vein clinic 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Carl Eggers — 9 Dry clinic Surgery of the head and 
neck 

Cn arles G Heyd — 9 Operations 
Edw ard W Peterson— 9 Operations 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
John J McGrath — 11 Operations 
Vincent Hurlly — 1 30 Proctology, cadaver demonstra- 
tion 

J E Hammett — 2 30 Operations 

• PRESBYTERIAN HOSPITAL 
Blvi.rly C Smith, David C Blll, Louis Bauman, and 
Bvron Stookly — 9 Operations S} mposium on vascu- 
lar disturbances of the extremities 
John M Hanford, Arthur I’ Stolt, Cushman D Haac- 
ensln, Maurice I.lnz, and Iiiiodore P Eberhard 
— 3 Symposium on therapy of tumors of head and neck 

ROOSEVELT HOSPITAL 

Howard A PvrrrRsox — 9 Thyroid clinic rollon cd by 
demonstration of cases with discussion of recurrent and 
persistent hyperthy roidism 


HOSPITAL FOR RUPTURED AND CRIPPLED 
Carl G Burdick and associates— 9 Symposium on 
hernia 

John E Sullivan. Postoperative complications 
Roderick V Grace and Vansel S Johnson Results 
of herniotomy in patients over fifty years of age. 
Fenwick Beekman Undescended testicle 
Norman L Higtnbotham Division of cord 
Bradley L Coley Injection treatment 
David Gillespie Fascial sutures in the repair of hernia 
Roland L. Maier. Silk sutures in the repair of hernia 
William Craweord White— 9 Demonstrations of cases 
of carcinoma of the thyroid gland with discussion of 
treatment 

Lewis S Booth, Malcolm H Munkittrick, and Paul 
M Wood — 2 Demonstration of modern trends m anes- 
thesia 

ST FRANCIS’ HOSPITAL 
Robert B Lobban and staff — 9 Subtotal gastrectomy, 
stomach cases 

ST LUKE’S HOSPITAL 

Henry H M Lyle, John Douglas, Edward J Donovan, 
William F. MacFee, Morris K Smith, and staff — 9 
Operations 

ST VINCENT’S HOSPITAL 
Edward V Denneen, Frank J Serafin, William P 
Macnamara, Henry A Wahn, and James F. Brown 
—9. Operations 

Raymond P Sullivan, John A Lawler, Maurice C 
O’Shea, TnoMAS C Case, Francis M Conway, and 
John A Fallon— 9 Operations 
Raymond P Sullivan— 2 Mabgnant and non-malignant 
lesions of colon, surgical aspects 
William W Maver X-ray demonstrations 
Anthony Rottino Pathological demonstration 
Staff— 2-45 Symposium on hernia 

Clarence P How’ley Diaphragmatic hernia 
John A Lawler Paraduodenal and paravesical 
hernias 

Staff— 3 30 Symposium on perforated ulcer 
Trank J McGowan Operative procedure 
Edward V Denneen Five-year operative experience 
J Raymond Lutz Medical management 
John H Morris Follow-up experience 

SYDENHAM HOSPITAL 

Cullen Adlerblum— 9 Dry clime Varicose vein injec- 
tions 

Meyer H Preun'd — 10 30 Operations Penneal excision 
of the rectum for carcinoma, anorectal operations 
Ltster J Unger — 2 30 Operations Blood transfusion — 
Unger method 

UNITED STATES MARINE HOSPITAL 
Staff— 10 30 Symposium on appendicitis 
L A Palmer and staff Surgical aspects 
C R Smith Pathological aspects 
J W Kennedy X-ray findings 
C Ferguson and R Mee — 10 30 Symposium on rectal 
surgery 

S P Cooper — 10 30 Hernia operations 

VETERANS ADMINISTRATION HOSPITAL 
Frederick W Bancroft— 9 Operations Gastric resec- 
tion for pyloric obstruction, 2 cases Discussion of 
thrombosis and embolism 



5S« SUSGERV, GYNECOLOGY AND OBSTETRICS 


Alley C Fuller— 9 Operations Carcinoma of the rec 
turn second stage 

H J Balley E P Hall and T P DeLaney— to Op- 
erations Inguinal hernia repair with demonstration of 
sliding bladder, 2 cases end result cases stomach and 
intestinal nonraatignant, 

DeForrest BalLol Ja —10 Operations Laryngofis- 
surc partial laryngectomy Dry diniv. Carcinoma of 
the larynx 

B F Hayden manager Carl Eton Bates Clmieat Di 
rector James Eiijnc, Frank X. ^aera and Fred U 
Stewart Consultants— j Tumor conference 
^llEJtG Ft her Carcinoma of the stomach 
E Levy Carcinoma of the lung 
J P Palmer Carcinoma of lip and tongue 
W C Christowersen Basal cel] carcinoma and car 
onoma of the rectum 
Charles F Bloom Collaborated material 
R C Henderson Collaborated material 
DEpORBEsr Ballou Jr Carcinoma of the larynx 
H Hekscher Hodgkins disease and lymphosarcoma 

Friday 

BELLEVUE HOSPITAL 

Staff— q jo Symposium on gall bladder s', srtry 

CoNsrANTtSE J McGuire Treatrrert of acute choie 
cystitis 

Prank Com Intravenous medication in gall bladder 
disease 

Ira I Kaplan Radiation therapy in disease of the 
lidiary tract 

William T Doran Management of the gall Madder 
patient 

Ernest W Lamps Acute pancreatitis in relation to 
biliary tract disease 

JohnE Scirov Jr Jaundice and common duct stone 


W \\ Johnson and Albert Lesser— 1 Experimental 
work on dogs 

D Norris — 3 Studies in wound healing — dehiscence 
avid W eeks and associates— 2 Symposium on hyper 
tension Report on experimental work in the production 
of the renal type and operative procedures for relief 

William H Bishop and J H Fobes— Intussusception 
of appendix outside of anus removal demonstration 
with lantern slides 

J H Fobes Charles Halbehstau and staff — j The 
present status of appendicitis demonstration of a new 
operation, motion pictures- 

Donald t Brace and staff—a Contribution 0/ a depart 
spent of anesthesia to a surgical service 

L C Peid— a Contribution of a laboratory of surgical 
pathology to a surgical service 

FRENCH HOSPITAL 

Arthur M W ricpt and staff— q 5 >mposmm on diseases 
of the gall Madder Cholecystitis in elderly people 
treated by cholecystgastrostomy stone in the common 
duct poor operative risk eholeOatogastrostomy pa 
tient living ten years later choledochoduodenostomy 

for recurrent obstruction of common bile duct rubber 
tube implantation fi» t months resection of sigmoid for 
carcinoma compli-ated by intestinal obstruction by gall 
stones pathological discussion by Dominie Anthony 
DeSanto 

FOPDHVW HOSPITAL 

E R C vssitn R E Walsh and Altred G Foxjiav 
—» Operative and dry clinics. 

COUVERNEUR HOSPITAL 

Michel G Elms— 2 1 erforated gastric and duodenal 
ulcer 

F J McGowan— 2 Discussion of above 

Borris Korlbutb— 2 Lympnogranuloma venereum 


BETH ISRAEL HOSPITAL 
Percy Klingesstliy and staff— 2 Operations Graves 
disease gastroduodenal ulcer Dry clime I*re operative 
radiation in carcinoma of the breast 
I Kross— 2 Dry clinic Obstructive lesions of the small 
intestine Case presentations 
Samuel Mutson— 2 Dry dime Unusual pre-operative 
complications of hernia 

WILLIAM BOOTH MEMORIAL HOSPITAL 
William T Levnedy— g Surgical treatment of mcon 
tinence of urine in women 

John Rogers and Arthur McQliilan— 10 Thyroid 
clinic. 

George W Kosmae and N Filbert Seymour Demon 
stratum of medical and surgical facilities in a small 
private hospital run by the Salvation Army far people 
of moderate means. 


FLOWER FIFTH AVENUE HOSPITAL 
J Clifford Hayver DeW R S Barnes and U L 
PwmacOv e— 9 The use of lemon oil as a skin antiseptic 
John S O Hebrlin Jr —9 Infections 0/ the hand wax 
models motion pictures „ 

fii FobfsmcIL. R La ryu 4N an d s hi 8s — t Operations 
j II fobes and S T Glasses— 2 The use of ox fascia 
in hettua operations ... . 

J C Haynes— a Demonstration 01 new metnoa in nerma 

lT Kaufman and W W Joh>son-2 Demonstration 
of wire sutures. 


1LARLEAI HOSPITAL 

Staff— 9 Dry clinics . 

Charles S B Cassa a UeyanDer Altschll add 
staff Thyroid diseasi 
Leon GrvzFtKC Intestinal obstruction 
J ames C W bit aker I at embolism 
AlbkedeL Maynard Treatment cf bums 
V Conrad A intent Surgical lesions 0/ the terminal 
ileum cecum, and the ascending colon 


k ICKERBOCKER HOSPITAL 
John V BohRer C JoSech Delaney and Pro V 
Prewitt— g Operative and dry clinic Surgery 
of tbe stomach and gall bladder 


LENOX HILL HOSPIT 1 L 
Staff— 10 jo Svmpo«mm on lesions of the colon 
William H Stewart Differential diagnosis between 
carcinoma diverticulitis and sigmoiditis 

Carl EoCERS Diverticulitis and sigmoiditis 

DeW itt S rerrEV Carcinoma of the colon ana its ram 
cal treatment 

IIerberyW Meyer Radical operations tor carrwoma 
of tbe recum , . 

John c A Cluster Conservative operations tor car 

cmoma of the rectum . . 

Exhibition of moulages of pathological specimens « me 


gastro intestinal tract 

LINCOLN 11051 IT U. 

Bradley L CotEY— g Management of bone tumors > n » 
general hospital. 
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Benjamin Sherwin— 9 45 Complications in hernia oper- 
ations 

Peter Vogel— 10 45 Management of a blood bank in a 
municipal hospital 

MEMORIAL HOSPITAL 

Haves E Martin— 9 Hemilaryngectomy for carcinoma 
George T Pack— 9 Intrascapulothoracic amputation for 
melanoma 

Staff— 10 Demonstration of x-ray and radium equipment 
Inspection of new Memorial Hospital 

METROPOLITAN HOSPITAL 
J H I'obeS and L R Kaltman, and staffs— 9 Opera- 
tions 

Staff— 9 Dry clinics 

H D Furmss and W P Eckes Discussion of intes- 
tinal obstruction 

John S O FIerrlin, Jr Water balance 
J H Fobks and Dr Chase Breast 
J H Fobes Discussion of o\- fascia m the repair of 
hernias 

L R Kaufman, W W Johnson, and Albert Lesser 
Demonstrations of wire sutures in hernia with a report 
of experimental work on dogs 
J H Fobes, J Clifford Hanker, and CnARLrs \ 
Halberstam Report on the present status of appen- 
dicitis 

J Walsh Report on the v aluc of rebound tenderness 

MORRIS ANIA CITY HOSPITAL 
George E Milam— 2 Operation for repair of large her- 
nias by fascial flaps 

William Klein — 3 30 Treatment of acute mesenteric 
lymphadenitis 

NEW YORK CITY C ANCER INST ITUTE 
(Welfare Island Hospital) 

Ira I Kaplan and associates — 2 Symposium on cancer 
Ira I Kaplan Demonstration of cancer cases 
Lionel S Austfr Surgical problems of advanced can- 
cer, illustrated by specific cases 
David E Ehrlich Interesting roentgenograms of ad- 
v anced cancer c ises 

NEW YORK CITY HOSPITAL 
Isidore Kross and staff— 9 Operative and dry climes 

NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 

Mary L Edwards, Emma S Aronson, and Margari t 
Stanley-Brown— 9 Operations 
Asta J Wittnlr and Sopuu. Spitz— 9 Sterility clinic 


NEAV YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Thomas H RussrLL— 9 Operations 
Carl Eggers— 2 Operations Breast, head, and neck 
cases 

John F Erdmann — 2 30 Operations 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Herbert C Chase— n Operations 
W'illivvi M Coopi-r — 2 30 Lecture and demonstration 
on varicose veins 

PRESBYTERIAN HOSPITAL 
Allen O Whipple and staff — 9 Operations Pancreas 
Dry clinic and follow-up, pancreatic lesions 
Dana AV Atchley, John Scudder, and Octa C Leigh— 
2 Symposium on fluid loss and fluid balance m surgery 
F B St John, H D Harvty, C A Flood, and Ross 
Golden— 2 Symposium on gastric and duodenal le- 
sions 

ROOSEVELT HOSPITAL 

Condict W Cutler, Jr — 9 Gastric resection for carci- 
noma of the stomach 

Alfrfd Stili man II — 9 Resection of the colon for carci- 
noma 

ST, FRANCIS’ HOSPITAL 
Robert B Lobban and staff — 9 Operations for primary 
hyperthyroidism, secondary hyperthyroidism, and non- 
toxic thyroid 

ST LUKE’S HOSPITAL 

Henry H M Lyle, John Douglas, Edward J Donovan, 
William F MacFee, Morris K Smith, and staff— 9 
Operative and dry clinics 

W H Berry Treatment of cndoccrvicitis by electro- 
coagulation 

Frederick W Solley Injection treatment of hydro- 
celc 

H J Shelley Injection treatment of varicose veins 
P C Morton Demonstration of rolling proctologic 
equipment table, relation of solitary' polyps to carci- 
noma of the colon 

G E Burford Problems in organization of a depart- 
ment of anesthesia 

ST VINCENT’S HOSPITAL 
Louis F Sanman — 2 Symposium Surgical jaundice 
Francis X Timonlv — 3 Effect of iodine on the thy'roid 
gland as seen in stage thyroidectomies 
Anthony Rottino— 3 Pathological demonstrations 


GENITO-URINARY SURGERY 


Monday 

HOSPITAL FOR JOINT DISC ASES 
Paul AA r Aschner, Irving Sivions, J Sidney Rittir, 
and AA’illiam Bisher — 2 Operations Nephrectomy for 
tuberculosis, aseptic technique, py eloncphrolithotomv , 
pclv ic urcterolithotomv Dry clinics Evaluation of ex- 
cretion urographv, cystometry and sphincterometry in 
diagnosis, seminal v esiclts, eliacnosis and therapy , selec- 
tion o[ procedures in prostatic hvpertrophy 


NEW YORK POLYCLINIC MEDIC AL SCHOOL 
AND HOSPITAL 

Danii l A Sinclair — 3 30 Operations 

SYDENHAM HOSPITAL 

Ralph L Dourmvshkin — 2 Lesions in the female urethra, 
relationship of bone fractures to formation of calculi in 
the urinary' tract, treatment of urethral calculi with 
rubber bags and metallic dilators 
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&URGER1, GlAECOLOGi AJ»D OUSTFTPICS 


Tuesdj\ 

FLOWER riiTII AVENUE IIOSriTU 

SfRAGI.te CARLETOS and staff— <j Kidney and prostate 
surgery demonstration of t lime apparatus models ind 
Sketches 

MEMORIU. HOSPITAL 

Benjamin S Mr ringer— jo Supnpubtc cystotomy for 
carcinoma 

AICTROPOLIT IN IIOSHTAL 

Sprague Carle-toy and staff— t jo Operations 
.MORRIS INI \ CITY I 10 SP 1 T it 

Terry M Townseno— « 30 Operation Jrostatic ob- 
stmtiren 

John Durr— Dry clime Urological malignancies 

John J Roth— a 30 Diverticula of the bladder 

iVEiv \ork cm unspmi 

Thomas J Kwaviy—j Operativeanddrj clinics 

NEW YORK hospital 

Alexander Raymond Stevcns Oswald Towsux iwl 
staffs— a Operative and dry clinics 


FRENCH 1/OSnTAL 

Ciiarlis II Cbftwow and Join Deyyis Goon e a - 9 
Treatment 0/ lacerated ktirey and ureter demonstn 
tionof cases laccrationsof bladder laceration* of urethn 
injuries to testes 

LINCOLN HOSPITAL 

Ditto P a/tisoEi T/macis P Tui^etr /urge Coirc 

ZA o, and IsiDOB Palais— 9 Operations 

NEW A ORE CITV HOSPITAL 
John It Morrissey — * lenneal urgery 

SI*W \ORK INTiRMARA TOR WOMEN AND 
CHILDREN 

A\nl Kuhner— g Dry clinic 

NTW YORK POLYCLINIC MEDICAL SCHOOr 
AMP llOSl ITAL 

] JOSEPH McCarthy— 3 30 Operations 

PRESBYTERIAN HOSPITAL 
J Ristuy Sqoier and st3ff— Symposium on tuition 
of the kidney 


NEW YORK INHRUARY SOP WOMEN AND 
CHILDREN 
AyneE KfUNfcR— g Dry clinic 

NEW YORK POST GRADy AT/ MEDICAL 
SCHOOL AND HOSPITAL 
Joseph A Ilvufs— 2 Operant c and dry dimes 
PREtsBYTFRl AN HOSPITAL 
J Bentley Squer and staff— j Operations 
RIVERSIDE HOSPITAL 


UNITED STATES MARIML HOSPITAL 

C FEJtcisoV3nd K A Mee — 1 Symposium on prostata 
sutgery 

womans Hosrrrvi 

HENRY G Bigoee— Nephrectomy lor pyonephrosr 
gemto-unnary problems in relation to gynecology an! 
obstetrics 

ALBERT H Aldridge— a Treatment of postoperative 
ACsicoxaginal fistula demonstration of new technique 
lantern shies 

Thursdd\ 

BLLA.L.VMr HOSPITAL 

Alexander K Stevens and staff — 9 30 Symposium on 
unitary calculus 

Alexander R Stevens and staff — 1 Operations 
BETH ISRAEL HOSPITAL 

Staff— 330 Operative and dry clinics 

Abrauak Hyman Differential diagnosis of renal anj 
suprarenal tumors ulfli lamem slides 
Seymour i W ilkelm Diagnosis and operative treat 
merit of male sterility with lantern slides I reseMa 
tjon of ca=es of unusual interest 

FLOWER FIFTH AVENUE HOSPITAL 

Spbacue Cariewy and staff-g Kidney and prostate 
surgery demonstration of clinical apparatus model 
and sketches 


ROOSEVELT HOSPITAI 

Simov \ pErsLCR— a Transurethral prostatectomy 
suprapubic prostatectomy nephrectomv 

IT LUKE S UOSP 1 TIL 
Staff— 1030 Dry clinic 

Henry H M Lyle Ombredannc operation for hypo*- 
partus. 

Henry G BlgRec Neoplasms Of the urinary tract 
C I Hocii Unnaiy calculi 
J A Taylor Transurethral rcvc»wn 
A J Murphy Urol ogie complications follow ins hys- 
terectomy 

l rtday 

FLOW CR riFTH A\E\UL HOSPITAL 
Sprague Capletoy and staff— 9 Kidney and prostate 
surgery demonstration* of clinical apparatus mo lets 
and sketches 

LENOX HILL HOSPITAL 
Staff — 0 Sympo mm on affer lions of the unnaiy tract 
and their tc»atraent 

( eorce U Sialchter U»e of sulfanilamide in 
urological infections 

IlLRntRfW Meyer Case presentations Conservative 

surgery of strictures of the uretero-pelvic faoCUjn 
repair of hypo padus— fate result 
AAillumR Deczell Pen renal air insufflation as an 

aid in diagnosis motion pictures. 

Ptn* A NiXiTH The rile of the hydromechanics m 
the renjl pelvis in g neral body infections 
Herbert R KtvvoN The present stilus of trans 
urethral prosfatie resection 

AIa'cimiuay M Nesjser I resen tali in of interesting 
cases of renal tumors 

LUTHLRAV HOSPITAI 

Tlrrv Ar Tounseyh — 1 Operations Surgery of hrper 
Irophicd prostate 

MI TROPOLITAV HOSPITAL 
Spracif Carletoy and staff— 1 30 Operations. 
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MISERICORDIA HOSPITAL 
Maximilian Nemstr and IIunLRT Lyons— 9 30 Sym- 
posium on tumors of the urinary tract 
IIudkrt Lyons Diagnosis of renal, ureteral and vesical 
tumors 

Maximilian Nemser Management of tumors of the 
urinary tract, pyclograpluc changes in various types 
of renal tumors, lantern slides 
Robert C Sciileussner— n Pathologic classification 
of tumors of the urinary tract, demonstration of gross 
and microscopic specimens 

MOUNT SINAI HOSPITAL 
Gordon D Opbeniteimer and Moses Swick— i is 
Operative and dry clinic 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
David Geiringer— 3 30 Operations 

PRESBYTERIAN HOSPITAL 
J Bentley Squier and staff — 2 Operations. 

ST VINCENT’S HOSPITAL 
Herbert Mohan, WlndellJ Washburn, T F IIowley, 
E Craig Coats, and G J Mlcca— 9 Operations 

SYDENHAM HOSPITAL 

Samuel Lubasii— 9 Operations Plastic repair of the 
kidney pelvis in hydronephrosis 
Samuel Malisou-— 10,30 Operations Transurethral 
resections for vesical neck obstructions 
Louis Frildman— i Operations 


OBSTETRICS AND GYNECOLOGY 


Monday 

BETH ISRAEL HOSPITAL 
(Jewish Maternity Hospital) 

Samuel J Scadron and Edwin G Langrocx — 2 Ob- 
stetrical operations Dry clinic Cesarean section, demon- 
stration of forceps delivery 

HARLEM HOSPITAL 

Henry C Falk, Peter M Murray, and Murry H 
Levine— 2 30 Organization of gynecological service in 
the large city institution 
Frederick A Kasscboiim— 3 Placenta pracvia 

LYING-IN HOSPITAL 

H J Stander— 2 Staff conference Heart disease com- 
plicating pregnancy, dystocia in a patient with a con- 
tracted pelvis 

METROPOLITAN HOSPITAL 
Horace Ayers and staff — 1 30 Dry clinic Transplanta- 
tion of ovaries, motion pictures, cardboard demonstra- 
tion, presentation of patient 

Donald E Brace and staff — 1 30 Collection of placental 
blood for indirect transfusions, motion pictures 
L S Loizeaux and staff — 1 30 Obstetrical and gyneco- 
logical problems 

MOUNT SINAI HOSPITAL 
Samuel II Geist and staff — 1 30 Operative clinic The 
treatment of prolapse, cystoreclocelc and incontinence 
in three typical eases 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Mortimer N IIyams and stafl — 2 Dry clinic Uterosal- 
pingography by fractional injections of hpiodol, steriliza- 
tion of the female as an office procedure, conization of 
the uterine cervix 

PRESBYTERIAN HOSPITAL 
(Sloanc Hospital for Women) 

W W Herrick, Alvin J B Tillman, and Jean Corwin 
— 2 Symposium on the toxemias and other complica- 
tions of pregnancy 

RIVERSIDE HOSPITAL 

Nelson B Sackett — 2 Gynecological complications m 
advanced pulmonary tuberculosis 


WOMAN’S HOSPITAL 

William T Kennedy — 2 Complete abdominal hysterec- 
tomy for fibroids, operation for incontinence of urine, 
cystocele, rcctocclc, laceration of pelvic floor, demon- 
stration of Kennedy technique and end results 
Ralvii L Barrett— 2. Electrocoagulation of cervix, two 
cases, demonstration of technique and end results 

Tuesday 

BELLEVUE HOSPITAL 

E W Holladay— 9 Operations Repair of old tlurd-de- 
gree laceration 

Wm E Studditord— 9. Operations Repair of cystocele 
and rcctocclc, suspension of uterus 
Claude Heaton— 9 Obstetrical ward rounds, complica- 
tions of pregnancy, \-ray pelvimetry 
Howard C Taylor, Jr — 2 Care of patients suffering 
from gynecological malignancy 
Wm E Studditord and Howard C Taylor, Jr —3 30 
Demonstration of pathological material 

BETH ISRAEL HOSPITAL 
Staff — 9 Gynecological dry clinic 
Herman Lorber Carcinoma of fallopian tubes, carci- 
noma of ovary with peritoneal implants, five years 
after operation, early carcinoma of uterus 
Maurice Rashbaum 1 he diagnosis and management of 
urinary incontinence 

Seymour Wimptiieimer Chorioepithehoma 
E A Horowitz The treatment of gonorrhea in women 
by systemic hyperpyrexia and simultaneous pelvic 
heating — an evaluation of 7 ]/i years’ experience Ra- 
tionale of treatment, indications, technique, appara- 
tus required, results in lower genital tract infections, 
in salpingitis and m gonorrheal arthritis, late results, 
treatment of gonorrhea in women by sulfanilamide, 
fever therapy combined with pelvic heating, treat- 
ment of a female patient with gonorrhea 
Morton Vesell Dysgerminoma of ovary, granulosa 
cell tumor of ovary 

Herman Lorber and staff — 2 Operations Manchester 
operation for prolapse, vaginal hysterectomy, operation 
for incontinence 

FLOWER-FIFTH AVENUE HOSPITAL 
Horace Ay’res and staff — 2 Transplantation of ovaries, 
cardboard demonstration, motion pictures and presenta- 
tion of patient 



SORGtR\, C\\£COLOG\ AND OBSTETRICS 


Tuesday 

FLOWER riFTII WEN 01 HOSPITAl 
Sruecs Carleton and staff— o Kidney and prostate 
surgery demonstration of dime apparatus models and 
sketches 

MLMORIAL HOSPITAL 

B enjamin S Barringer — to Suprapubic cystotomy for 

carcinoma 

MrTROPOLlTAN HOSUTAL 
Spates e C ARecton and staff — t 30 Operations 
MORRIS AM A Ctn HOSPITAL 
TERRY M Townsend—! 30 Operation Prostatic oU- 
st ruction 

Jos'! Duff — 1 Dry clinic Urological malignancies 
John J Roth— a 30 Diverticula of the bladder 
NEW YORK cm HOSPIT \L 
Thomas J Kiriun— * Operative and dry clinics 
NEW YORK H05PITAL 

Alexander Raymond Stevens Oaniui Tonsttv and 
staffs— * Operative and dry clinics 
NEW YORK INFIRMARY I OR WOMEN AND 
CHILDREN 
Anne E Kchnek— <j Dry dime 

NFtt YORK FOSTGRADUATf MEDICAL 
SCHOOL AND II05PITAL 
Joseph A Hyams— a Operative and dry dimes 
PRESBYTERIAN II0SPIT\L 
J Bentley Squicr and staff— a Operations 

RIVERSIDE HOSPITAL 

Simon V Bejmxr— 3 Urogenital conditions in the tuber 
culous 

UNITED STVTES MARIN L HOSPITAl 
C Ferclson and R A M«-t Symposium on prostatic 
surgery 

WOMAN S HOSPIT \f 

Henry G Blouse— a Nephrectomy for pyonephrosis, 
gcnita urinary problems in relation to gynecology and 
obstetrics 

Albert H AusnrnCE— J Treatment of postoperative 
vesicovaginal fistula demonstration of new technique 
lantern slides 

7 hursday 

fiELLFVUE HOSPIT VI 

Alexander R Stevens and stiff—q 3a Symposium on 
urinary calculus 

Alexander R Sttvens and staff— a Operations 
BETH ISRAEL HOSPITAl 
Staff—* 30 Operative and dry climes 
Absajjam Hyman Differential diagnosis of renal and 
suprarenal tumors with lantern slides 
SeYMOlr * Wilhelm Diagnosis and operative treat 
ment of male sterility n ith lantern slides I resenu 
tion of cases of unusual interest 

FLOWER FIFTH AVENUE HOSPIT Af 
SfRAOOP Carletom and staff— 9 Kidney and prosute 
surgery demonstration of clinical apparatus models 
and sketches. 


IRENCH HOSPITAL 

Charles JI Otrniooo ani Jok.\ Dtvvtv G00VEY-9. 
1 rcatment of lacerated kidney and ureter demonsto 
t ion of cases lacerations of bladder lacerations of urethra 
injuries to testes 

LINCOLN HOSPITAL 

Dvvm CmiNOER 1 11 anus P Twjnem Jorge Cuirc 
vo andlsmos J 1 LAis—g Opfraiurss 

NEW YORK CITY HOSPITAL 
John H Morrissey— a Penneal surgery 

MW YORK. INFIRMARY FOR WOMEN AND 
CHILDREN 

Avxr KtaNER— 9 Dry dime 

Nrw VORK ror ACLINIC MEDICAL SCHOOL 
AND HOSPITAL 

r Joseph McCarthy— 3 30 Operations 

PRESBYTERIAN HOSPITAL 
J Bentlcy Sqlier and staff~J Symposium on tumors 
of the kidney 

ROOSEVELT HOSPITAl 

Simon A Blisler— j Transurethral prostatectomy 
suprapubic prostatectomy nephrectomy 

ST LUKES HOSPITAL 
Staff— 10 ?o Dry chmc 

IIeney H Af Lyle Omb ted anne operation for hypos- 
padias 

Henry G Blcbec Neoplasms of the urinary tract 
C I Hoot Urinary calculi 
J A Taylor Transurethral resection 
V J Murphy Urologic complications (olloumg hys* 
terretomy 

I nday 

\ LOW I R IUTH AVENUE HOSPIT AL 
Sprm cl Carleton and staff— o Kidney and prostate 
surgery demonstrations of clinical apparatus models 
anil sketches 

LENOX HILL HOSPITAL 
buff— n Symposium on affections of the urinary tract 

and their treatment 

Glorgl W Slaughter Use of sulfanilamide »* 
urological infections 

Herbert W Meyer Case presentations Conservative 
surgery of strictures of ihe urelert pelvic junction 
repair of hypospadias— late result 
William R Urutu Perirenal Ric insufflation as sfl 

aid in diagnosis motion pictures. . 

Peter A Narath The 7 Ale of the hydromechanics in 
the renal pelvis in general body infections 
Herbert R Krutov The present status « «"»• 
urethra! prostatic resection 


LUTHERAN HOSPITAL 

I(«ryM Townsend— a Operations Surgery of hyper 

ttephied prostate 

5IETR.01 01 IT AN HOSPITAL 
br*ACLL Carleton and staff— 1 3° Operations 
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HARLEM HOSPITAL 

Henry C Falk, Peter M Murray, and Murry H, 
Levine — 9 Classification and management of the in- 
fected abortion, operations 

A Charles Posner — 3 Breach presentation, Methods 
employed to reduce foetal and neonatal mortality 

LINCOLN HOSPITAL 

Edward J Davin and staff— 9 Use of intravenous ergo- 
novine at the end of the second stage of labor, results m 
over 500 cases 

Harold C Ingraham — 2 Treatment of pelvic inflamma- 
tory disease by various modalities 
Robert L Craig — 2 Treatment of pelvic inflammatory 
disease by acetyl-beta-methyl-cholin 
Frank Spielman — 2 Gynecological pathology, some un- 
usual ovarian neoplasms 

LUTHERAN HOSPITAL 
James T. Padgett — 9 Operations 

LYING-IN HOSPITAL 

Henricus J Stander — 9 Operation for cure of cystocele 
and rectocele 

Herbert F Traut — 9 Myomectomy and hysterectomy 
Henricus J. Standee— 2 30 A study of acute yellow 
atrophy 

Herbert F Traut— 3 The clinical and histological 
differentiation between hypertrophy and hyperplasia of 
the endometrium 

John B Pastore— 3 30 Anemia in pregnancy 
Robert G Douglas— 4 Intrapartum infection and its 
relation to the time of cesarean section 

METROPOLITAN HOSPITAL 
L S Loizeaux— 9 Operations 

MISERICORDIA HOSPITAL 
James P Hennessy — 9 30 Modified Scanzom for occiput 
posterior 

F Walter Gravelle— 10 Forceps technique, single ap- 
plication for occiput posterior 
Alexander H Schmitt— 10 30 Complications requiring 
cesarean section 

Frederick E Neef — 2 Application of radon ring in car- 
cinoma of the uterine cervix 

Joseph A Devlin — 3 Operative indications in gynecolog- 
ical emergencies 

Francis W Sovak — 4 Operative treatment for sterility, 
lantern slides 

MOUNT SINAI HOSPITAL 
Isidor C Rubin — 9 30 Ward rounds and demonstration 
of cases. Genital tuberculosis, kidney tumors, myomec- 
tomy, vaginal supravaginal hysterectomy and para- 
mctrial fixation for prolapse and myoma 
Isidor C Rubin and staff — 2 Operations Parametnal 
fixation (Donald FothergiU) for prolapse of uterus, local 
analgesia , multiple myomectomy (show luppuran) , lap- 
arotomy for salpingolysis, plastic for cystorectocele, 
parasacral anesthesia, motion picture of parametnal 
fixation 

NEW YORK INFIRMARY FOR WOMEN 
AND CHILDREN 

Wilhelmina A Ragland and associates — 9 Toxemias of 
pregnancy, x-ray pelvimetry, care of prematures 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Louis J Ladin— 9 Operations 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Theodore Neustaedter and staff — to Clinical use of 
estrogenic hormones 

Adolph Jacoby and staff — 2 Treatment of pelvic exudates 
with iontophoresis 

PRESBYTERIAN HOSPITAL 
(Sloane Hospital for Women) 

Benjamin P Watson and staff — 9 Cesarean sections, 
obstetrical rounds, cardiac, toxemias and other compli- 
cations 

W E Caldwell, Howard C Moloy, and D Anthony 
D’Esopo — 2 Diagnosis of pelvic abnormality, x-ray 
pelvimetry, the precision stereoscope in the mechanism 
of labor 

ROOSEVELT HOSPITAL 

Howard C Taylor, Thomas C Peightal, Howard C 
Taylor, Jr , and Wilson E Alsop — 9 Operations 
Kennedy operation for bladder incontinence operation 
for cystocele and rectocele, tubal implantation of 
occluded tubes 

Thomas C Peightal, Howard C Taylor, Jr , Wilson 
E Alsop, and A V Greeley— 2 Dry clinic Pelvic 
cancer, postmenopausal bleeding, endometriosis, tubal 
implantation cases, demonstration of ovarian tumors 

ST FRANCIS’ HOSPITAL 
Charles Vejvoda and staff— 9 Subtotal hysterectomy, 
total hysterectomy, salpingectomy, uterine suspension 

SYDENHAM HOSPITAL 
Julius Jarcho— 9 Operations 

Alfred M Hellman — 2 Dry clinic Large mesentenc 
tumor, cornual pregnancy, Kennedy hysterectomy, 
presentation of patients and specimens, shiodan salping- 
ography 

WOMAN’S HOSPITAL 
Ralph A Hurd — 9 Cesarean section, low flap 
Albert H Aldridge — 9 Cesarean section, Latzho, dem- 
onstration of modified technique and end results, with 
lantern slides, vaginal hysterectomy for uterine pro- 
lapse, Bissell technique 

Dr Cary — 9 Treatment of sterility, demonstration of 
spermatozoa, motion pictures 
Nelson B Sackett — 2 Abdominal hysterectomy for 
carcinoma of corpus uteri, postradiation 
George Gray Ward — 2 Insertion of radium for car- 
cinoma of cerra, end results of treatment of gynecologi- 
cal cancer, demonstration of treated cases 
Harriet McIntosh — 2 X-ray therapy for gynecological 
cancer 

Friday 

BELLEVUE HOSPITAL 

E W Holladay — 9 Operation Repair of cystocele and 
rectocele 

Howard C Taylor, Jr — 9 Laparotomy for ovarian 
cyst, complete hysterectomy for carcinoma of corpus 
uteri 

I Wellen — 9 Obstetrical ward rounds, toxemias of 
pregnancy 

A Reich— 9 Demonstration of Barton forceps 
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SURGERY, GVN ECOLOGY AND OBSTETRICS 


Dovald Bluet— * Collection of placental blood for u 
direct transfusions motion pictures 

L S LouiaiX and staff — i Advances in prenatal and 
postpartum care 

Jewry t Tsrrscji and staff— * Demonstration of*pp3ra 
tus for collection and mensuration ol postpartum blood 
Results obtained from the use of several oxytocics on 
postpartum bleeding 

FRENCH HOSPITAL 

Frederick C Holdev and staff— g Pre-operative prepa 
ration of gynecological cases nonoperative demonstra 
tion of LaForte operation for prolap e r/> elderly v» oman 
Kennedy hysterectomy through vagina— nonoperative 
discussion of extensive myomectomy with preservation 
of utem injoungwornan piesacral itstvtion of rerve* 
for dysmenorrhea bladder injuries in gj necologica) op- 
erations postoperative care of gynecological patients 

F C Holden II C Fm x II C W illivmson ard staff — 
9 Gynecological and obstetrical operations in pection 
of the new obstetrical hospital 

HARLEM HOSPITAL 

Hem if C Fair, Peter if Murray and Murry H 
Levine— o Operations lectureonthetubalresection a 
new and simple procedure Or recurrent gonorrheal sal 
pingitis 

J torts I tRtROCu— 3 Demonstration of forceps operation 
w Uh special reference to the axis traction 


NEW \ORK POST GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 

Gerard L Moench— to Influence of abnormalities of 
spermatozoa on sterility 

Walter T Davmeuther— 3 Operations S piavaginal 
hysterectomy for uterine fibroids La Forte operation for 
complete prolapse, p! cation of t u e tectum and ptnre- 
Orrbaphy foreatcrocele tracheloplastyfirchrrmcendo- 
cervicitis 

NEW LORE POL\ CLINIC MEDICAL SCHOOL 
AND HOSi ITAL 

Malcolm Campbell— g CyBecafogicaf operations. 

rRFSFVTERIAN HOSPITAL 
(Slaane Hospital for Women) 

Benjamin r V\ atson and staff— 9 Operator llastu. 
for cystoccle and rcctocele complete hysterectomy hi 
cancer 

James A Corscaden — t Cancer symposium 

E S Cole* and J H Bovc—j 30 Demonstration ol 
pathological material. 

ROOSL\ ELT HOSPITAL 

Howard C Taylor Ttoosus C FEfoBTAt Howard C 
Taylor Jr and XV E Alsop— p Operations Myo- 
mectomy radium or hysterectomy for fibroids radium 
or hysterectomy for postmenopausal bleeding 


HOSPITAL FOR JOINT DISEASES 
Abrabau RonCY and staff— 3 Interposition and other 
gynecological operations 

Howard E Ltsdcuah and staff —a The Manchester and 
other gynecological operations 


LENOX HILL HOSPITAL 
Percy II Williams Robert L McCre coy and staff*— 9 
Operations 

LUNG IN HOSPITAL 

E H Gory — 9 Modified La Forte operation for complete 
prolapse operation for uterine prolapse 
Staff —2 30 Symposium on urinary tract infection of preg 
Dancy 

Henricvs J SrA-VDE* Relation ol pyelitis to the 
toxemias of prtgr ar cy 

C SI McLahl hollow up study of pyelitis of preg 
nancy 

H F Trait Pyelonephritis as a complication of pyef 
ttts of pregnancy 

R, C Benson Postpartum and postoperative btadler 
retention and its treatment 
Robert G Dozens Mandelic acid and sulfaml 
am dt tberspy m the treatment 0/ pyelitis compli 
eating pregnancy 

A A MarcheTTJ ThepyeliUs ileus syndrome 


MEMORIAL HOSPITAL 

William P Heal Y— 9 Gynecological operations 


MOUNT SIN Al HOSPITAL 
Samuel if Geisr and stxE~o Ward rounds and dry 
Clinic ovarian tumors pathological and clinical 0 scis- 
sion with demonstration of specimens management or 
uterine bleeding 

Robert T Fsa * Morris A Goldberger and Paul 
Klemperer — 2 Exhibit of endocrine methods of diag 
nosis and hormone studies of cases- 


S\ DENHAM HOSPITAL 

JtmsjARcso— 9 Operator* 

Aimed if IfEtutAV— ro 30 Operations Hysterectomy 
for jibroids and diseased adnexa cesarean sevt on flow 
flap) 

Jtnrus Jar cho— 2 Roentgenography as an aid ui obstet 
ncal diagno-i 


WOMANS HOSPITAL 

Edward A Bielard— 9 Operation lor complete laeera 
hen c! sphincter an {silver sire) Sturmdoi' operation 
for chronic endocervicins and end results. 

Ceorul G Demis— 9 Laparotomy for Cbroids 


Thursday 

BELLEVUE HOSPITAL 
Staff— 9 Dry Clinics 

Artbir Ri.rcn Value of ergotrate in reducing incidence 
of postpartum hemorrhage , 

Spevclr Glbnee Sulfanilamide therapy m gonorrheal 
infections of female 

Francis W S>ovak Operations far tte relief of organic 
sterility in female demonstration of successful cases. 
Wm t Studdiford Treatment of incomplete abortion 
comp! catcd by fever 

M Goltblati and L Lancman Analysis of 3x2 cases 
op rated upon for ectopic pregnancy 
IraI Kaplan — 3 Operation App! cation of ndium tor 
carcinoma of cervix . 

France* W So v a a- 2 Operation Reconstruction 01 
fallopian tubes „ , , . 

David \ fiARROtvs— 2 Operation Supravaginal hyster 
ectomy for fibromyomata uten. 

PLOW ER FIFTH AVENUE HOSPITAL 
Henry B Safford and staff— 9 Oynecolog’cal and 
obstetrical surgery 
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Thursday 

MONTEFIORE HOSPITAL 
Ira Cohen — 2 Operations 

MOUNT SINAI HOSPITAL 
Ira Cohen and A Kaplan— 9 Operations 

NEUROLOGICAL INSTITUTE 
Fritz Cramer — 9 30 Relative occurrence of convulsive 
seizures in depressed fractures of the skull — elevated and 
non-elevated 

Kate Constable — 9 30 Relative occurrence of convul- 
sive seizures following concussion "without cranial frac- 
ture 

John E Scarff — 9 30 Cerebral scars m convulsive states 
and their treatment 


NEW YORK 'HOSPITAL 

George J Heuer and staff— 2 Dry clinics Surgery of 
the nervous system 

George J Heuer Surgery of the hypophysis 
Bronson S Ray Direct radiation of brain and spinal 
cord tumors on the operating table 
Harold G Wolff Headache 
Joseph C Hinsey Visceral pain 
N Chandler Foot Tumors of the peripheral nerves 

Friday 

MOUNT SINAI HOSPITAL 
Ira Cohen and A Kaplan— 9 Operations 

NEUROLOGICAL INSTITUTE 
Clement Masson — 9 30 Tumors of the brain in children 
Byron Stookey — 9 30 Tumors of the cord m children 


FRACTURES AND TRAUMATIC SURGERY 


Monday 

HARLEM HOSPITAL 

Louis T Wright, Ralph II Young, David H Smith, 
Caldwell B Esselstvn, Jesse J Greene, A Zingaro, 
Maurice C O’Shea, Francis L Morhard, and 
Thomas C Case— 3 15 Fracture symposium 

PRESBYTERIAN HOSPITAL 
William Darrach, Clay R Murray and staff— 2 Dry 
clinic 

Tuesday 

BEEKMAN STREET HOSPITAL 
Staff— 9 Ward rounds and dry clinics 
Robert H Kennedy Fracture of shaft of the femur 
James H Heyl Fractures of the elbow 
Sigmund Mage Compound fractures 
Lester Blum Fractures of the shaft of the humerus 
Robert T Findlay Conservative treatment versus 
immediate amputation in severe injuries of the hand 
and forearm 

Thomas M Lowry Fractures of the scaphoid 
Myron A Sallick Russell traction 

BELLEVUE HOSPITAL 

J Gordon Lee, Herbert M Bergamim, Robert P 
Wadhams, Kenneth M Lewis, and George A Koenig 
— 12 30 Symposium on fractures, return clinic, ward 
rounds following clinic 

TLOWER-FIFTH AVENUE HOSPITAL 
Milton J Wilson and staff — 9 Demonstration of Russell 
traction and other fracture problems 

MISERICORDIA HOSPITAL 
Samuel B ^Burk — 9 30 Operative and dry clinics 
Francis X Timoney — n Diagnosis and treatment of 
fractures 

NEW YORK CITY HOSPITAL 
Preston Wadf and Boardman Bosworth — 9 Operatic 
and dry clinics 

Lyman W Crossman, David Sloane, and Charles M 
Gratz— 9 Intrapeluc protrusion of the acetabulum 
(Otto pehis), tendon transplantation for wrist drop 


caused by posterior interosseous nerve paralysis follow- 
ing a compound fracture of the neck of the radius, cases 
illustrating various fractures of knee joint, traumatic 
dislocations, neurotrophic joints 

PRESBYTERIAN HOSPITAL 
William Darrach, Clay R Murray, and staff— 9 
Operations 

William Darrach, Clay R Murray, and staff— 2 Fol- 
low-up clime 

ST VINCENT’S HOSPITAL 
Constantine J MacGuire, Jr —2. Injuries of the carpal 
bones, treatment 

William G Doran — 2 Healing of fractures with acute 
hematogenous osteomyelitis, immediate treatment of 
compound fractures, institutional treatment of fractures, 
treatment of compound dislocation of ankle joint 
Preston A Wade — 2 Fractures of the neck of the femur, 
comparison of results, Whitman abduction method with 
internal fixation 

Thursday 

COLUMBUS HOSPITAL 

Filippo Cassola — 9 30 X-ray traumatological exhibit 
FRENCH HOSPITAL 

Seth M Milliken, Robert P Wadhams, and associates 
— 9 Traction suspension treatment of fractures of the 
clavicle, femur, tibia and fibula, skeletal traction versus 
skin traction m fractures, demonstration of Kirschner 
wire and Steinman pm, bilateral fracture of os calcis 
and fifth metatarsal treatment, treatment of fractured 
skulls, fracture dislocation of cervical vertebra, late re- 
duction, refracture of tibia and fibula 18 months after 
repair with sliding graft, conservation of useful hand 
following traumatic avulsion of fingers and flexor ten- 
dons, rupture of liver with recovery, rupture of spleen 
with recovery, x-ray demonstration by Elmer M 
Claiborne 

KNICKERBOCKER HOSPITAL 
GlorgeA Koenig, Piiii ip D Allen, Richard J O’Con- 
nell, Edward R Easton, D Rees Jensen, and Wade 
Dlley— i Fracture of the shaft of the humerus in the 
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SUPGER\, GYNECOLOGY AND OBSTETRICS 


FLOWER Firm AVENUE HOSPITAL 
Horace Avers gad staff— 9 Operations 
HARLEM HOSPlTlL 

FsEotsicir A Kassesojim Jims Keszpocr *n<J K 
Crsm.es Josvek — 3 Emergency operate e dime 

LENOX TOw, HOSPITAL 
Robert L McCreadv Percy H W amirs and staffs— 9 
Operations 

LINCOLN HOSPITAL 

Jonv A Keoty— 0 Treatment of carcinoma of cervix 
and corpus u ten. 

LUTHERAN HOSPITAL 

PsLE»E»!ft A K*tS£B0uu~g Emer&ncy obstetrical 
procedures 

tmC-IV HOSPITAL 

Herbert F Tr ut and Robert G DoigUs—q Demon 
stratton of the organization and operation of a cancer 
follow up dime 

METROPOLITAN HOSPITAL 
HewByB SArroitD and staff— 0 Operations 
MOUNT bWM HOSPITAL 
IsidOrC Rtmt\ and staff— 9 jo Stenbty clinic Meehan 
icaf aspects of tubaf insufflation motion pictures en 
doenne aspects in outpatient department 
SiMTOlH Getsrandstiff— 2 Some aspects of gyneeolog 
jcil urology 

NEW AORK POST GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Thomas II Cherry— 0 Operations Anteoor colpor 
rhaphy and perineorrhaphy \aginal hysterectomy fot 
a terme fibroids ph»Uc repair 0/ Mhpua tubes hr 
sttnlity tra-'lieloplasty for chcontc eodocervicius 
AA alter T Dm.-'R either -io Diagnosis of ectopic 
pregnancy lante’O <’idt demon trauon 
\V alter T DannseltheR — i Operations Radium ap- 
plication for carcinoma of the cerv « oophorectomy for 
ovarian tumor interposition operation for complete pt> 
lapse supravaginal hysterectomy for uterine fibroid* 

I AA Kabn ami staff— 3 Important urological conditions 
in gjmtcol ogi<.aA paL.tTnA 


AEIV J OKK POll CLIXiC MEDICAL SCHOOL 
AND HOSPITAL 

Dtvto N Baerobs— g Gynecological operatir ns 
LntiARD If Denvev— fo Obstetrical problems lect t 

PRESBYTERIAN HOSPITAL 

(Sloan e Hospital for ttomen) 

B P Watsov and staff — 9 Operations obstetrical coands 
obstetrical analgesia and anesthesia. 

Raphael I crzbok and associates — ) Sjuipasiiun oa 
eidoctire disturbances 

ROOSEVELT HOSPITAL 

IIouard C- Taylor Tjjo.uis c Pei'-htal JIotmpC 
Tailor Jr, and W jlsoy E Arson— g FothergiH 
operat on for uterine prolapse operation for enc/ome 
tnosis operation lor chronic adnexal disease 

ST FR.WC1S' HOSPITAL 

ALEYajide* Nicoi.l and staff— 9 Hysterectomy, total 
hysterectomy subtotal salpingectomy and suspension 

ST \I\ CENTS HOSPITAL 
UnuAit M Ford Wallace LRcmicft Johy F Me 
Grath James P Hennessy and Joseph E Com — 9 
Operations 

SI DENHAM HOSPITAL 

Jcuus JarcBo— 2 Dry clinic Uterosalpingography— 
suuali ation of the internal genitalia bv means of rojec 
lion of contrast media 

WOMAN S HOSPITAL 

Eduard A Bullard -9 Operation for eystoeel reeto- 
ce'e laceration of pelvic floor 
Albert H Amnnxis— g End results of spontaneous ler 
sas prophylactic methods of delivery mm lantern 
slides , 

JosHla \\ Davies— 9 Operation for incontinence of 
unne cystocele rectocele laceration of pelvic flow 
Harriet McIntosh — 9 X ray peivuuetry CaMaetl 
Moloy technique 

Arthlr J Murphy— 2 Operation for fibroids 
Georue Gray V ard— a \ aginal hysterectomy for uterine 
prolapse Mayo technique . 

Dr A\ kite — 3 Diagnosis and treatment of intestinal ot>- 
struction tn gynecological cases 


NEUROSURGERY 


Monday 

NEUROLOGICAL INSTITUTE 
E«o rSroow— r Optratu-a hr brain io/sor 

NLA\ YORK POLACUVIC MEDICAL SCHOOL 
AND HOSPITAL 
Joseph E J K»c-j jo Operations. 


Tuesday 


BELLEVUE HOSPITAL 


Joseph E J King—* 

Staff— 2 Symposium c 
A\ D AAl'cessfH 


Operations, 
n neurological surgery 
Ca«es of brain sad spinal cord 


tumors 


Joseph £ J King Demonstration nf cases Brain 
Ebctss osleomyebti* of the skull roenmgiornau « 
the middle fossa . ... 

ABrjluv Aapaav Cpr/abon for meningioma of toe 

brain motion pictures cases of eitraduraf and sun- 
dural hematomata , . . 

Frank Tctbey Case of subdural hygroma seftricu 
logtaphy and encephalography 'lunros tidal dram 
age 

NEUROLOGICAL INSTITUTE 
Clarence Hare and CwRttt Scrroi.m-9 3° <-** 
onoma of the lung metastases to the main 
Gcokc OMor-g jo Thyroid rf 

Brio's SrooK et— 9 jo N eurosurgical ********* 
of intractable pain due to metastatic carcin m 
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SYDENHAM HOSPITAL 
Jacques W Maliniac— 3 Dry clinic 

Friday 

BELLEVUE HOSPITAL 
Yolande H Huber— 9 30 Operations 
Yolande H Huber — 2 Technique of dressings used for 
free transplants, moulages, cases demonstrating Wolff e 
grafts, cases of reconstruction for deformities follovung 
burns of face, hands and feet, demonstrating use of 
pedicled grafts , breast reconstructions, usual type, breast 
reconstructions with free nipple transplants, rhinoplas- 
ties and reconstructions for nasal defects, temporal 
muscle transplant for paralysis of the facial nerve, mis- 
cellaneous plastic and reconstructive cases, demonstra- 
tions ruth lantern slides and motion pictures, "side 
show,” moulage, etc Operabon Breast reconstruction 


THORACIC 

Monday 

BELLEVUE HOSPITAL 

James A Miller, T Burns Amberson, A V S Lambert 
and Frank B Berry— 2 Symposium on diseases of 
the chest 

FLOWER-FIFTH AVENUE HOSPITAL 
Samuel Thompson— 2 Operations 
John S O Herrlin— 2 Acute empyema 

METROPOLITAN HOSPITAL 
Samuel Thompson and staff— 1 30 Operative and dry 
clinics 

MONTEFIORE HOSPITAL 
Arthur H Aupses and Isidor Kross — 2 Operations 

ST VINCENT’S HOSPITAL 
Frank Murray and Daniel A Mulvihill — 3 Treat- 
ment of lung abscess, medical and surgical aspects 

Tuesday 

MOUNT SINAI HOSPITAL 
Harold Neuhof, Arthur S W Touroff, and Ameil 
Glass — 1 15 Operations 

Harold Neuhof, Coleman B Rabin, Herman Hennell, 
Dr Burliner, Ameil Glass, and Arthur S W 
Touroff — 1 15 Symposium on abscess of the lung 
Pathogenesis, pathology, clinical features, roent- 
genological features, localization, operative treatment, 
results of operation 

NEW YORK CITY HOSPITAL 
Richmond L Moore and G H Humphreys — 9 Oper- 
ative and dry clinics 

Lyman W Crossman and staff — 2 Surgical aspects of 
bronchiectasis, lantern slide demonstration vuth motion 
picture of a lobectomy m color 

SYDENHAM HOSPITAL 

Arthur S Unger, Milton Friedman, J Townsend 
Travers, Solomon Fineman, and David E Ehrlich — 
10 Symposium Diagnosis and treatment of lung 
tumors 


KNICKERBOCKER HOSPITAL 

Clarence R Straatsma— 9 Plastic operations on the 
face 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 

Clarence R Straatsma and staff— 9 Operative and dry 
clinics 

PRESBYTERIAN HOSPITAL 

Jerome P Webster and Thomas W Stevenson, Jr —2 
Dry clinic Congemtal and acquired deformibes of 
nose, ears, lips, face, chin, body, extremities and penis, 
special conditions, including osteomyelitis, hemangio- 
mata, keloids, pigmented moles, melanomata, Kaposi’s 
disease, epitheliomata, fibrosarcomata, syphilis, lupus 
and tattoes 


SURGERY 

Thursday 

BELLEVUE HOSPITAL 
A V S Lambert— 9 30 Operations 

LENOX HILL HOSPITAL 
Staff— 2 Symposium on non-tuberculous pulmonary 
suppuration. 

H McLeod Riggins Etiology of bronchiectasis 
Grant Thorburn. Medical treatment of bronchiectasis 
John D Kernan Bronchoscopic treatment of bron- 
chiectasis 

Carl Eggers Surgical treatment of bronchiectasis 
Wm H Stewart Roentgen diagnosis and treatment of 
non-tuberculous intrapulmonary suppuration 
Girard F Oberrender The role of foreign bodies m 
the etiology of intrapulmonary suppuration 
Walter T Stenson The surgical treatment of lung 
abscess 

George Muehleck Intrapulmonary suppuration 
complicated by empyema 

Otto C Pickhardt The association of pulmonary sup- 
puration with carcinoma of the lung 

MEMORIAL HOSPITAL 

Staff — 2 Symposium on tumors of lung and mediastinum 
Lloyd F Craver Diagnosis of interesting lung tumors 
J Samuel Binkley Demonstration of the aspirabon 
biopsy technique m lung tumors 
Edward Ellis Demonstration of the tumor material 
obtained by aspiration biopsy in lung tumors 

METROPOLITAN HOSPITAL 
Samuel A Thompson — 1 30 Operations 

NEW YORK HOSPITAL 

George J Heuer and staff — 9 Operative and dry 
climes 

George J Heuer Surgical treatment of pulmonary 
suppuration 

William DeW Andrus Surgery of mediastinal tumors 
Ralph F Bowers Acute and chronic empyema 
Cranston W Holman Scoliosis in intrathoracic dis- 
ease 

Edgar Mayer Collapse therapy in pulmonary tuber- 
culosis 



$64 


SURGER\ , GYNEC0L0G1 AND OBSTETRICS 


aged follow up of fracture of the neck of the itmur 
treated by internal fixation supracondylar fracture of 
the humerus is children compound comminuted frac 
ture of the tibia and fibula dislocation of the femoral 
head anterior dislocation of the cervical vertebra frac 
ture of the lumbar sertebrx divergent fracture disloca 
Uon ©f the metatarsal bones 

LENOX HILL HOSPITAL 
Staff— -p fracture Chute 

Waiter I Galland Ambulatory skeletal traction for 
overriding fractures of clavicle dislocations ol the 
carpal semilumarbone a cases reduction with the aid 
Of the Thomas w tench 

Joict C A Gersteb Open reduction of fractures 
Ufrsd F Vi iescntrai Fractures of the spine 
JIeivry Jordan After care of fractures with special 
reference to brace treatment 
Sin\ry Gaymjr Ischial seat brace Lorenz osteoclast 
lor treatment of fractures a cabinet for storing plaster 
of Pans bandages 
Inspection of ho pita! brace shop 

LINCOLN HOSPITAL 

Xjrby Dwight Edward d Truesdill James R 
Lincoln and Jacob Frieosias.— i Symposium on 
fractures Vard rounds 

METROPOLITAN HOSPITAL 
M iiTov J V ilsov and tuff— i jo Russell traction treat 
meet of compound fractures 

MORRISAVIA Cm HOSPITAL 
tt/CEBE J Boisan— 930 Obscure traumatisms ol the 
htpjoint 

Thomas 1 Brewa".— 9 30 Operations 
Thomas T O Kane ar.d Frederica U Williams— rr 
Diabetic surgery of the extremities 

NEW VORX POSTGRADUATE MEDICAL 
SCHOOL AM) HOSPITAL 
Herbert M Bercawim and Emmett A Dooley—? 
Opcratue and dry dimes 1 ractures of the net It of the 
fettiur (At Reconstruction Hospital ) 


Jma J Vcoxheas— » Operations 
H H Ritter— 2 Operations 

NEW CORK POLL CLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Dai to M Bosu orth— ro Operative and dry dimes 

PRESBVTERLAN HOSPITAL 
VrttiAM Darracb Clay R Murray and staff— 9 
Operations 

Viluam D arrack Clay R Murray and SUff-J 
Traction clinic 

UNITED STATES MARINE HOSPITAL 
E C Stamm and staff — 10 30 Symposium, on fractures of 
the jaw 

F LrntRSOV and S P Cooper— a Symposium Shoulder 
injuries x ray aspects and folio 11 up clinics 
Staff— > Symposium on head injuries 
Harold Keluav Neurological aspects 
L A Palmer and staff Surgical aspects 

BEEKMAN STREET HOSPITAL 
Staff— 9 V ard rounds and dry dimer 
Robert II Xewedy fracture Of shaft of the femur 
Ames II Heir. Fracture of the elbow 
ica-jND Mace Compound fractures 
Lester B ll it Fracture* of the shaft of the immttus- 
Robert T Findlay Conservative treatment \ersitj 
immediate amputation in severe injuries of the kind 
and forearm 

Thomas M Lowry Fractures of the scaphoid 
Myron A Sallick Russel! traction 

TLOWER FIFTH AVENUE IIOSPITVL 
Milton J V tLSov and staff— 9 Treatment of compound 
fractures demonstrations of end results 

PRESBVTERIVN HOSPITAL 
William Dassacb Clay R Murray and staff— 9 Frac 
ture conference 


PLASTIC AND TACIOMAXILLARY SURGERY 


Tuesday 

LINCOLN HOSriTVL 

Gcstav Altrzcht and Jacob Friedman— 1 Operative 
and dry chmcs 

NEV \ORK POST GRADUATE MEDICAL 
SCHOOL AND HOST IT \L 
Gustav V l tricst and staff — 9 Operate e and dry c luucs 
p*Eb Sqoler Dunn — to 30 Operations 

PRESBV TEPJAN HOSPITAL 
jEEtnts P v tester and Thomas « Stevenson J-* —9 
Operations 

SV DENfCAM HOSPITAL 

Theodor Blcji— to Ameloblastoma from the clinical 
i ray and pathologic standpoint with presentation of 

JACQUES V Mauywc~i 30 Operations 


Thursday 

BETH ISRAEL HOSPITAL 
Arthur J Barsly— 9 Operations 

LUTHERAN HOSPITAL 
Keith Kahn— a Operations 

NLW V ORK CITV HOSPITAL 
Alexander Zimany— g Operative and dry clinics 
NE 1 V I ORK POST GRAPH VTE MEDICAL 
SCHOOL AND HOSFITVL 
IIaroldS Vaugkan and staff— n Operations 
rRESBVTERIAN HOSPITAL 
Jerome P H ebster and Thomas IV Steves son J* —9 

Henryk'S! a-NtNC— 3 Operations Harelip cleft palate 
bone graft of mandible snkylosis of tempora-mandmu 
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Louis Saltzman Operative removal of free bodies in 
peroneal tendon sheath 

Adolph A Schmi er F racture dislocation of the elbow — 

2 cases— one w ith median nerve involvement and one 
with ulnar nerve involvement 
Isadore Zadek and staff — 2. Operations Horizontal 
wedge arthrodesis for flat foot 

MONTEFIORE HOSPITAL 
Seth Selig — 10 Dry clinic Diagnosis and treatment of 
unsuspected adrenal insufficiency in bone tuberculosis 
Robert K Lippman — 10 Dry clinic Bone tuberculosis 

NEW YORK ORTHOPAEDIC HOSPITAL 
Staff — g Symposium on scoliosis 
Alan DeF Smith Routine treatment, organization of 
special chnic, criteria for selection of patients for 
operation, compensation 

Albert B Ferguson Measurement of the curve, 
identification of primary curve, determination of area 
for operation 

McDowell Anderson The jacket, principles, applica- 
tion and preparation for operation, semi-bent and 
straight jacket 

Benjamin P Farrell Spine fusion operation tech- 
nique 

Alan DeF Smith Results of operative treatment 
George L Inge— i 30 Scoliosis clinic Demonstration 
of cases before and after operation 

HOSPITAL FOR RUPTURED AND CRIPPLED 
Philip D Wilson and Earl E Van Derwerker — g 
Ward rounds, children’s orthopedic service 
Staff— 10 End result clinic 

Staff— 10 30 Regular weekly orthopedic staff meeting, 
with service reports from house surgeons 
Raymond W Lewis X-ray reports 
Dominic A DeSanto Interesting pathological speci- 
mens 

Bradley L Coley, Norman L Higinbotham, and 
Dominic A DeSanto— 2 Discussion of problems in 
diagnosis and treatment of bone tumors 

ST LUKE’S HOSPITAL 

Mather Cleveland and David M Bosworth — 2 Op- 
erative and dry clinics Tibial distraction, treatment of 
fracture of the neck of the femur 

Thursday 

BELLEVUE HOSPITAL 

Arthur Krida and staff — 2 Symposium on orthopedic 
surgery Intracapsular fracture of neck of the femur, 
bone peg operation, epiphyseal fracture of the neck of the 
femur, bone peg operation, congenital dislocation of the 
lnp, genu recurvatum operation, cruciate ligament re- 
pair, encircling fascial band operation for splay foot and 
hallux valgus, congenital absence of tibia, Charcot’s 
knees, fusion operation, modified reconstruction of the 
hip for osteo-arthritis 

FLOWER-FIFTH AVENUE HOSPITAL 
A H Bingham and staff — 9 Problems in orthopedic sur- 
gery, demonstration of cases, illustrated by motion pic- 
tures and lantern slides 

GOUVERNEUR HOSPITAL 
Walter D Ludlum, Jr , John P Stump, and staffs — 2 
Presentation of cases from orthopedic and traumatic 
services 


John P Stump Fracture of the femoral neck, conserva- 
tive treatment, three cases Flexion-adduction de- 
formity of lnp, operative correction 
Sydney Narins Lumbar puncture needle inj'ury of an 
intervertebral disc 

Walter D Ludlum, Jr Slipped capital femoral 
epiphysis, open reduction, tw o cases 
Miles C. Krepela Fracture of shaft of humerus, trac- 
tion-suspension treatment, three cases 
Carl A Peterson Head injuries with visual dis- 
turbances, two cases 

Dante P Dapolonia Fractured femur m children, 
Russell traction treatment, three cases 

HOSPITAL FOR JOINT DISEASES 
Samuel A Jahss and staff— 9 Operations 
Harry Finkelstein and staff — 9 Operations Leg 

lengthening, stenosing tendovaginitis, correction of 
rachitic deformities, new operation for hallux valgus, 
reduction of epiphyseolysis of the hip 
Samuel A Jahss and staff — 2 Dry chmc 

MOUNT SINAI HOSPITAL 
Staff — 9 Operative and dry clinics 
Seth Selig Fixation of osteo-arthritis of the hip joint 
by Smith-Petersen nail 

Robert Lippmann Internal fixation of intracapsular 
fracture of the neck of the femur by the corkscrew bolt 
Edgar M Bick Immediate results in pathological frac- 
tures 

Albert J Schein End results of hemiphalangectomy 
for hallux valgus 

NEW YORK ORTHOPAEDIC HOSPITAL 
Staff — 9 Symposium on tuberculosis of joints 
Walker E Swift Pathology and diagnosis 
Alan DeF Smith Treatments, general consideration 
and reasons for operative treatment 
Demonstration of patients illustrating end results 
William H Von Lackum Spme 
Halford Hallock Hip, elbow 
George L Inge Knee 
Leonidas A Lantzounis Ankle 
M Beckett How orth Shoulder 
Frederick L Liebolt Wrist 
George L Inge — 1 30 Outpatient clinic, general ortho- 
pedic conditions 

Malcolm B Courrs — 1 30 Club feet. 

RIVERSIDE HOSPITAL 

Henry Milch— 10 Bone complications in advanced pul- 
monary tuberculosis 

HOSPITAL FOR RUPTURED AND CRIPPLED 
Staff — 2 Presentation of orthopedic problems 
Rufus H Alldredge Localized osteitis fibrosa cystica 
Richmond Stephens Operative treatment of flat feet 
John R Cobb Scoliosis 
Ernest E Myers Low back pain 
T Campbell Thompson Epiphysiodesis 
Philip D Wilson Elbow fractures, carpal injuries 
Lewis C Wagner Tendon transplantation for para- 
lytic w nst drop 

Francis Carr Fractures of the low er end of the femur. 
T Campbell Thompson Presentation of cases for oper- 
ation Friday morning 

UNITED STATES M IRINE HOSPITAL 
W G Doran — 2 Operations 
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JvEH YORK POST GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Louis R Bavtoscn— Operative sod dry clinics 
FKESBYTERI 4 N HOSPITAL 
RrciaovD L Moose D U Richards J* Byron 
Stookey Ross Golden and John D Kernan— 2 
Symposium on tumors of the lung 

Friday 

LE\0\ HILL HOSPITAL 
Staff— 2 Symposium on surgical treatment of pulmonary 
tuberculosis. 

Grant Thordcrv Indications for collapse therapy 
Paittp C C Buho? Preumotborax 
Herbert C Maier Intrapleural pneumolysis 
AA alter T Sk'Ion Possible pitfalls in phrenic nerve 
crushing 

Herbert \\ Mayer Results of surgical treatment of 
pulmonary tuberculosis at Lenox Hijl Hospital during 
the last twenty years 

Orro C Pickhardt Extrapleural thoracoplasty 
H McLeod Riggins Tuberculous empyema— medical 
treatment 

Carl Eccers Tubercu'ous empyema— surgical treat 
went 

JohnD Keen as Girard Oberrxkder and H McLeod 
Riggins Tuberculo i» of the bronchi 
William H Stewart Cirefiuorographic denonstra 
tion of respiration Breathing in normal cases breath 
ing in patients with pulmor aiy tuberculosis, breathing 


in patients after phrenic crushing breathing m pa 
tients with pneumothorax breathing in patients liter 
extrapleural thoracoplasty 

RIVERSIDE HOSPITAL 

Louis Care — 9 Operations Phrenemphmia pneu 

monolysis thoracoplasty 
Louts Carp and staff— a Dry clinics 

Louis Carp Cold abscess of chest wall thorn twopjr 
and contra indications for pneumonolysis. 

Arthur I! Auises Ird cations for thoracoplss'y 

Jerome SI Ziegler The management 0! tuberculous 
empyema 

Boeris A Korn-biith follow up results w pbreo 
emphraxia 

Max Taschhan Demonstration ol pneumothorax anil 
its complications 

ROOSEVELT HOSPITAL 
Prank B Beset — g Lobectomy and thoracoplasty 
ST LUKE'S HOSPITAL 

A E IV Ada and associates— 9 operative and diy 
climes 

rCC Bishop Selective bronchography 

S T Allison Diseases of the mediastinum 

0 R Jo yes Pneumothorax therapy tor tuberculosis 
dating pregnancy 

L C Knox I athology of primary carcinoma ol tft 

lang . . , 

1 E 11 Ads Surgical treatment of acute abserset 
the lung 


SURGERY OF THE BONES AND JOINTS 


i Monday 

BELLEVUE HOSPITAL 
ASTIIl R f RIDA— 2 Operations. 

HOSPITAL FOR JOIVT DISEASES 
Harry Tinkli-stein and stall— 2 Dry cine Cases of 
leg lengthening rachitic delormities treated by dciaiciti 
cation method tenosmg tendovaginitis epiphyseolysis 
of the hip synostosis operation tor ununited fractures of 
the tibia and fib ala cases of hallux valgus (new opera 
tion) cases of subtrochanteric osteotomy by the inverted 
L procedure low bad lesions venography for muscle 
angiomata glomus tumors 

METROTOLITAN HOSPITAL 
Anson If Bingham and staff— r 30 Operative and dry 

d ' n ' CS MISERICORD! \ HOSHTAL 
C ASTON A Cawacci— i Osteomyelitis— the surgical 
problem 

K£« YORK ORTHOPAEDIC HOSPITAL 
IIutord II shock — - l io Central cUic including aU 
orthopedic conditiors 

Tuesday 

HOSPITAL FOR JOINT DISEASES 
Leo Mayer and staff— 9 Dry dime 
Leo Mayer Cases v'ljst rating reconstructive tendon 

NraowsS Rassobox? Abdominal fascul transplants 
for abdominal paralysis 


BeNjiurv t\ oiroRT Adamantinoma of the tibia 
Joseph Millsam The a-piration therapy of *«»* 
cromial bursitis 

Dvr® Tclsoy Ffactaora of the net k el the lemur 
treated by w King 

Harry D Sonnenscheet and staff— 2 Dry clime 
Harry D Soynenscheiy Tn 0 cases of resection ottne 
elbow joint lipoid granulomatosis of ribs anu sacrum 
Michael b Busman Complete cordylar fracture of the 
humerus in an adult operative removal oi oi«pu«u 
condyles toumquet patalys s of loner extremity loi 
lowing Ante operation operative release 01 sciatic 
nerve, two cases of {racism of posterior arc bo I 
Joseph G U lsbver Two cases of congenital disloca 
tion of hips diagnosed soon after birth subcutaneous 
dnlLri, for the relief of pain in osteo-arthntis of hk 
hip after old slipped epiphysis 0/ the upper femoral 
epiphysis ^ 

Mark M \oumans Three cases of giant cell tumor w 

ABRWLAuktMv Case of scoliosis treated by wedjd 
turn buckle jacket and two-stage spine fu ion opera 
tion case of Scheuermann s di ease of the *71 
of narrowed inter. crtebril disc between Lj 

Sale Ritchie A complicated wrist fracture— 
noted Colles fracture fracture of 
fracture with d^placem nt of the ox magrum Pf , 
tire nrmovalof displaced brad fract are of the liccK « 

m . ail ,l, r prf,W" 
fracture of the neck of the fetnar in reducti 
result. 
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NEW YORK POLYCLINIC MEDICAL SCHOOL AND 
HOSPITAL 

Max Halle — 1 Lecture 

William L Gatewood— 2 Operations 

T uesday 

BELLEVUE HOSPITAL 
J Winston Fowlkes— 2 Operations 

BETH ISRAEL HOSPITAL 
Samuel J Kopetzky and staff— 2 Operations 

FLOWER-FIFTH AVENUE HOSPITAL 
JAW Hetrick and staff — 2 Operations and demon- 
strations of interesting cases Motion pictures 

HARLEM EYE AND EAR HOSPITAL 
Alexander Laszlo— 2 Operations and demonstrations 
of cases 

HARLEM PIOSPITAL 

Herman J Buruan and staff — 1 30 Endoscopic demon- 
strations 

Herman J Burman, Max Marsh, Mark Gottlieb, and 
Michael Rosenbluth— i 30 Operative and dry 
clinics 

LENOX HILL HOSPITAL 
John D Kernan and staff — 9 Bronchoscopic clinic 
JonN D Kernan, Girard Oberrender, and staff— 2. 
Operations 

LINCOLN HOSPITAL 

William H Holden, Murray Berger, and Harold 
Liggett— 2 Operative and dry clinics 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Robert E Buckley, A S WrLSON, and staff — 9 and 2 
Rhinolaryngological clinics 

John R Page, R H Huvell, and staff— 9 and 2 Oto- 
logical clinics 

David H Jones and John M Lore — 2 Endoscopic 
demonstration 

METROPOLITAN HOSPITAL 
JAW Hetrick and staff — 1 30 Tonsil surgery in 
children 

MOUNT SINAI HOSPITAL 
Jacob L Maybaum, Walter L Horn, Samuel Rosen, 
Joseph G Druss, IIarrv Rosenwasser, and Eugene 
R Snider — 10 Operative and dry clinics, intracranial 
complications of otitic origin, recovered cases of strep- 
tococcus meningitis, petrositis, sepsis of otitic origin, 
value of sulfanilamide in otological conditions, neuro- 
otological cases, histopathological studies 
Rudolph Kramer and staff — 2 Operative and dry clinics 

NEW YORK CITY HOSPITAL 
Otto C Risen and staff — 2 Operative and dry climes 
Hilton H Stothers — 2 Bronchoscopic dime 

NEW YORK EYE AND EAR INFIRMARY 

J C Hanley— 10 Operations and demonstration of 
Interesting cases 

F C Carr and V C Denison — 2 Operations 
NEW YORK HOSPITAL 

Staff 2 Exhibits and demonstrations in outpatient de- 
partment, pavilion rounds 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

David H Jones — 9 Bronchoscopy, lecture and demon- 
stration 

Julius I Klepper — 11 Cadaver demonstration 
Ralph Almour — 1 Cadaver demonstration 
Samuel J Kopetzky — 2 Cadaver demonstration 

PRESBYTERIAN HOSPITAL 
James W Babcock — 2 Operations 

RIVERSIDE HOSPITAL 

George D Wolf and David I Frank — 10 Operations 
Direct laryngoscopy and cauterization of larynx Dry 
clinic Tuberculous laryngitis m various stages 

ROOSEVELT HOSPITAL 

Charles N Harper and staff — 2 Bronchoscopic clime 

ST FRANCIS’ HOSPITAL 
Henry J Dillemuth and staff — 2 Operations and dem- 
onstrations of cases 

ST VINCENT’S HOSPITAL 
John M Lore and staff— 2 Presentation of cases Strip- 
ping of vocal cords, laryngofissure for carcinoma, 
laryngectomy, laryngeal stenosis, subglottic tumor in a 
child, cases for diagnosis Lantern slide talks Technique 
of stripping of vocal cords, Lore modification of laryngo- 
fissure operation, operative procedure for relief of double 
abductor paralysis 

Anthony Rottino— 2 Pathological demonstration 
Thtttsday 

BELLEVUE HOSPITAL 

J Winston Fowlkes and staff — 2 Dry clinic Postopera- 
tive petrositis, motion pictures of radical frontal smus 
operation 

FLOWER-FIFTH AVENUE HOSPITAL 
JAW Hetrick and staff— 2 Demonstrations of in- 
teresting cases 

HARLEM EYE AND EAR HOSPITAL 
Alexander Laszlo — 2 Mastoid operations 

HOSPITAL FOR JOINT DISEASES 
Julius A Haisian and staff — 9 Dry clinics 
Julius A Haiman and staff — 2 Operations 

LENOX HILL HOSPITAL 
Girard Oberrender and staff — 9 Bronchoscopic clinic 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Joseph D Kelly, C W Depping, and staff— 9 and 2 
Otological dimes 

Francis W White, J D Whitham, and staff— 9 and 2 
Rhinolaryngological climes 

MORRISANIA CITY HOSPITAL 
Clarence H Smith— 2 Operations Mastoid 

NEW YORK CITY HOSPITAL 
Harold B Judd — 2 Opcrativ e and dry clinics 
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VETERANS ADMINISTRATION HOSPITAL 
T F Carroll— 1 245 Demonstrations Artificial limb 
assembly modified and improved braces fabricated 
jackets and supports, orthopedic shoes 
Cihhi.es r Bloom — u 4 5 Roentgenological equipment 
presentation of * ray material films and lantern slides of 
current cases and others of particular interest to the 
general surgeon and cancer specialist 
C R Brooke— 12 4J Physical therapy department 
newer modalities of particular interest to the surgeon 

Friday 

GOUVERNEUR HOSPITAL 
Walter D Lcdicm Jr Joirs I Stump and staffs— 9 
Presentation of cases from orthopedic and traumatic 
services 

Carl A Peterson Fractured lemur uitn sciatic nerve 
injury 

Dr Clic Fractures of the jaw two cases 
Walter D Lldlcm Jr Se'ectise rrurectomy In- 
cidence of open correction of fresh fractures 
Dante P Dapolonia and Miles C Xrlpela Frac 
ture of the humeral epicondyJes open reduction too 

cases 

John P Stlmp Painful knees due to faulty posture 
with illustrations Maintaining reduction of oblique 
fractures with ambulatory Xirscbner wire spreaders 
Miles C Xrepela Fracture of the tibial condyles 
three eases 

Abraham A KaTB CJub feet conservative treatment 
two ca es 

HOSPITAL FOR JOINT DISEASES 
Samuel Xleinberg Joseph Hickman and staff— 9 Dry 
chnics 

Samuel Xilin hero Cases of chrome slipped femoral 
epiphysis treated by open operation cases of arthro 
plasty of the hip and knet 

Joseph Blchuan Cases of chrome osteomyelitis under 
mageot treatment ease ol Perthes disease complic.it 
mg rickets 

Joseph Bachman and Herman LteBERMAM Cases of 
syphilis of bones and joints 


M Hcbtmask Case of periosteal fibrosarcoma of the 
lower end of the femur sue years postoperative no 
recurrence no amputation 

Herman Liebermav Cases of club feet treated by 
manual correction 

R. R GOLDtVBERG Case of Perthes disease compbrat 
mg a dislocation of the hip 
F I Scan ART2BERG Cases of osteochondritis of the 
ischiopubu. region 

Samuel Kleiaberc Joseph Bcchmvn »nd suff-q 
Operations Artbrophsty. slipped lemon} epiphysis 
J erthes disease osteomyelitis 
Leo Mayer and staff— 2 Operations Reconstructive 
tendon surgery 

LINCOLN HObPITlL 

Axmttace W hitman— 9 Operative and dry clime 

NEW YORK ORTHOPAEDIC HOSPITAL 
Benjamin P Farrell and staff— 9 Operations. 
Benjamin P Farrell— 1 jo Outpatient dime general 
orthopedic conditions 


IIOSIJTAL FOR RUITURED AND CRIPPLED 
Philip D W ilson and staff— 9 Operations 
Staff— ir Presentation of orthopedic problems 
Lewis C W acner High osteotomy for lesions of the 
hip 

Philip D W asoN Slipped femoral epiphysis 
T Caaipbell Thompson Stabilization ol cqmnui loot 
Raymond H Lewis and Walter Graham Secondary 
ostea arthritis follow mg fractures of the ankle 
Lewis Clar k W acner I lastic operation for retuirtnt 
dislocation of the patella. 

John R Cobb Fractures of suign.al neck of the 
humerus 

Kristian D Hanssov Paralysis of the «mt » 
magnus 

S\DEMIAM HOSPITAL 

Harry D Sonnevschein JosephG Wishnei Marc U 
Youmans and Adolth A Schuier— 9 Dry tlnuv 
Fractures of shoulder wrist and elbow 


OTOLARYNGOLOGY 


Monday 

FLOWER FIFTH WENUE HOSPITAL 
JAW Hetrick and staff— 1 Operations and demon 
slialiovs of intere ling cases. Mastoid operations 
M i Lload -2 Bronchoscopic demonstrations 
Motion pictures and exhibits in Trustees Room 

HARLEM EVE VND EAR HOSriTVL 
Charles B Meding— 0 Tonsil operation 
Albert HetoeRInctov and I Henry Uexanber— » 
Demonstrations of cases 

LUTHERAN HOSPITAL 
Charles C Francis and staff — 1 Operations 
M AMI ATT AN E\ E EAR AND THRO AT HOSPITAL 
James G DivyeR C M Crim-ith and staff—* Otological 

DAWt>*H 0n / 0NES 0 Nonroe and loff-i Rhino 
laryngological operations 


MOVTEFIORE HOSPITAL 
A A Schwartz — 2 Dry clinic Laryngeal tuberculosis 

MORRIS ANI V CITY HOSPITAL 

G B Gilmore and staff— 2 Demonstration of interesting 

NEW YORK HOSPITAL 

Arts JR Tauter Rod staff— 2 Operative and dry *' “**• 
AuredF Uocker Ipper respiratory carcinoma 
Artuvr Palmer. Laryngeal stenosis 
t Miles Atsin son Aerugo (aura u 
S aml el F Kelley Sinusitis m allergic 
Gervais W McVutmr Demonstration of teactun? 

NEW YOPK POSTGRADUATE MEDIC 'L 
SCHOOL AND HOS! IT XL 
Arthur N ilsen and staff —2 Operations. 
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HARLEM EYE AND EAR HOSPITAL 
Charles B Meding and Archie Oberdorfer— 2 
Operations and demonstrations of cases 

HARLEM HOSPITAL 

Paul A Collins— 2 Fundus operations and ward 

rounds 

KNAPP MEMORIAL EYE HOSPITAL 
Arnold Knapp and staff— 9 Operative and dry clinics 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Plineus H Montalvan— 9 Follow-up clinic on glau- 
coma 

McClelland Shellman— 9 Fundus clinic 
H Robertson Skeel and staff — 2 Operations 

METROPOLITAN HOSPITAL 
A L Chambers and staS— 1 30 Fundus clinic, external 
diseases of the eye 

MONTEFIORE HOSPITAL 
Sigmund A Agatston— 9 Dry clinic 

NEW YORK EYE AND EAR INFIRMARY 
E B Burchell — 9 30 The laboratory and its aid to 
ophthalmology 

Irving Schwarts— 10 30 X-ray of accessory sinuses and 
skull, fundamentals 

Willis S Knighton— 11 30 Contact lenses 
Samuel P Oast and staff— 2 Operations Cataracts, 
modified LaGrange, general 

Bernard Samuels and staff— 2 Operative and dry 
clinics 

NEW YORK HOSPITAL 

Staff — 2 Exhibit of rare old English, American, German 
and French books on ophthalmology, interesting 
clinical cases 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Clyde E McDannald— 3 Operations 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Martin Cohen — 2 Dry clinics 

PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 

John M Wheeler and staff — g 30 Operative and dry 
dimes 

UNITED STATES MARINE HOSPITAL 
W P. Griffey and Rudolph Aebli — 2 Operative and 
dry cluuc 

Thursday 

BETH ISRAEL HOSPITAL 
Webb W Weeks — 2 30 Operations 

COLUMBUS HOSPITAL 

Girolamo Bonaccolto — 9 30 Exhibit of slit lamp cases 
and operations 

HARLEM EYE AND EAR HOSPITAL 
Jonx J Decker, Max Goldschmidt, and Louis Schwarts 
2 Operations and demonstrations of cases 


HARLEM HOSPITAL 

Henry Minsky— 2 Operative and dry clinics, Lid in- 
juries 

LENOX HILL HOSPITAL 
E F Krug, J J Reid, Jr and staff— 2 Operations 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Plineus H Montalvan — 9 Demonstration of contact 
glasses and telescopic lenses 

Andrew A Eggston and Joseph Laval— 9 Demonstra- 
tions of eye pathology 

Norton DeL Fletcher and staff — 2 Operations 

MOUNT SINAI HOSPITAL 
Kaufman Schlivek and staff — 9 Cataract extraction, 
trephine, LaGrange, Safar for detachment, ptosis-ad- 
vancement of levator 

NEW YORK EYE AND EAR INFIRMARY 
Conrad Berens and staff — 9 Operations Iridocorneo- 
sclerectomy, retroplacements, Tenon’s capsule trans- 
plant, lndocapsulotomy, general operations 
Webb W Weeks and staff — 2 Operations Intracap- 
sular cataracts, modified LaGrange, muscle operations 
Wendell L Hughes — 2 Plastic, corneal transplant 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Martin Cohen— 2 Dry clinic 

PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 

John A Dunnington, Thomas H Johnson, Daniel 
B Kirby, and Algernon B Reese— 9 30 Operative 
and dry clinics 

Ft iday 

BELLEVUE HOSPITAL 

Webb W Weeks and staff — 2 Demonstrations of post- 
operative cases, illustrated with results from operations 
for cataract, glaucoma and plastic surgery of the eye 
and orbit 

HARLEM EYE AND EAR HOSPITAL 
Charles B Meding and staff — 2 Operations and dem- 
onstrations of cases 

HOSPITAL FOR JOINT DISEASES 
David Wexler and staff— 2 Dry clinic 
Maurice Pomeranz and Henry K Taylor — 2 Plani- 
graphy in orthopedic surgery 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
R Townley Paton — 9 Demonstration of cornea trans- 
planting and ophthalmic photography 
Girolamo Bonaccolto — 9 Slit lamp demonstration 
David H Webster and staff — 2 Operations 

PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 

John A Dunnington, Thomas H Johnson, Daniel B 
Kirby, and Algernon B Reese— 9 30 Operative and 
dry clinics 

ST LUKE’S HOSPITAL 

W Guernsey Frey, Jr and staff— 2 Operative and dry 
clinics 

II T Smith The Laurence-Moon-Biedl svndrome 
Walter Hipp Treatment of conjunctivitis with bac- 
teriophage 
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NEW YORK E\E AND r\.R INFIRMARY 
Fbcar Blrchell— jo Dry clinic Surgical anatomy of 
the temporal bone and it* variations 
J M Smith— io Operations 

NEW AORK TOST GRAD17ATF AIEDICUL 
SCHOOL AND HOSPITAL 
AMnxrs Njlsen and suff— * Operations 

NEW AORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Henry 1! Orlov— q Cadaver demonstration 
J Lvstuan Sheeham — it Lecture on otolaryngology and 
plastic surgery 

\\ \\ aiiace M or* ison —i Lecture 
Lee M Hurd— t Operations 

II G BulUvinkeL — j Cadaver demonstration bron 
choscopy 

PRESBYTCRIW HOSPITAL 
George R. Bmcbton— i Bronchoscopic dttuc Pres- 
entation of cases demonstration of technique of bron 
chospirometry 

ROOSEA ELT HOSPITAL 

Ca.vst.es N Harper and R C Grove— a Dry clinic. 

ST LUKES HOSPITAL 

Wesley C Bowers and staff—* Operatise and diy 
climes Meningeal infections of otologic origin sinus 
infections and their treatment 

UNITED STATES MARINE HOSPITAL 
U P Gaimv A J Hley and staffs — j Operations 

rndoy 

FLOWER TIFTH UEVUE HOSPITAL 
J A AA Hetrick and staff— * Operations and demon 
strati ons of interesting cases motion pictures 
HARLEM EAE AND t\R HOSPITAL 
Jottv J Levrarc— q Voice and speech clinic 
Staff— l Operations and demonstrations of cases 


ILARLFM HOSPITAL 

Hermvn J Bus saw Nathaniel Halpezy and Guiles 
Harris— q Tonsil clinic Snare to tie and dissauon 
operations 

MANHATTAN EYE EAR AND THRO AT HOSPITAL 
Marvin F Jones D S Cunning T G Tioke and staff 
— q and a Otologjcal climes 
E Ross Faulkner Wesley M Hunt Rnd staff — q and i 
Rhinotaryngological clinics 

David If Jones and JoKV M Lore— i Endoscopic 
demonstration 

METROPOLITAN HOSPITAL 
JAW Hetrick and Staff— i jo Operative and diy 
dimes 

MORRIS ANI A CITA HOSPITAL 
G B Gilmore Hfnry T DiLtEirrrfl and Josm 
LaSvla — i JJronchoscopic clinic 

MOUNT SIYAr HOSPITAL 
Rcdoltb Kramer and Staff — i Operative aoddryclttuca. 

NEW AORK EAE AND EAR INFIRMARY 
T L Saunders— io Demonstration of interesting ear 
and sinus cases operations 
Stuart L Craig— r Operations 

NEW AORK POST CRADtIATF MEDrCAL 
SCHOOL AND HOSP TAL 
Paul S Seager— j Laryngeal surgery cadaver 
Charles M Griffith—* Sinus surgery cadaver 
James O Wacdon \ld — s Mastoid surgery cadaver 

NEW AORK POLA CLINIC MEDICAL SCHOOL 
AND HOSPITAL 

M Coleman Harris— <? Allergy m otolaryngology 
Nathan Settee— io Lecture 

Thou i a G Tjcxi£~n Cadaver demonstration of facial 
palsy 

iUuotu H Car*—/ Onl furgfry in olohryngoloxy 
Charles J Imperatori — a Operations. 

M H kAtDEN— j Lecture 


OPHTHALMOLOGY 


Monday 

HARLEM EAC AND EAR HOSPITAL 
Harvey Lyon— j Ref raction dune 
M AN1LVTTAN EA E E \R AND THRO AT HOSPITAL 
Frank C Kkil and staff— a Operations 

MORRIS ANIA CIT\ HOSPITAL 
Joseph S Hoby and staff—* Operations lor cataract 
glaucoma, and squint interesting eye conditions in 
relation to general medicine 
NEW AORK EAE AND EAR INFIRMARY 
Clyde E McDannald and staff—* Operations Cata 
racts muscle ptosis 

Truman L Boyes — t Surgical treatment of ocular 
muscle anomalies with demonstrations of cases 
NEW AORK HOSPITAL 
Staff—* Dry clinics 


Bernard Samuels Intra-ocular tumors lecture d 
lustrated with anatomical preparations Demonstra 
tion of anatomical specimens and teaching models. 
Milton L Berliner Slit lamp demonstration 
N Blais SuLOVir Practical points m refraction 
NEW AORK CITY HOSPITAL 
Raymond E Meek and Frank C Ke 0—* Operative 
and dry dimes 

NEW AORK POLA CLINIC MFDICVL SCHOOL 
AND HOSPITAL 
Ebvyn Torok— j Operations 

RIVERSIDE HOSPITAL 

Custom W Ellison- j Eye conditions w tuberculous 


BELLE VUF HOSPITAL 

WEBB W Weeks and staff-* Operations for cataract, 
glaucoma and squint 
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HARLEM EYE AND EAR HOSPITAL 
Charle s B Meding and Archie Oberdorfer— 2 
Operations and demonstrations of cases 

HARLEM HOSPITAL 

Paul A Collins— 2 Fundus operations and ward 
rounds 

KNAPP MEMORIAL EYE HOSPITAL 
Arnold Knapp and staff — 9 Operative and dry clinics 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Plineus H Montalvan — 9 Follow-up clinic on glau- 
coma 

McClelland Shellman— 9 Fundus clinic 
H Robertson Skeel and staff — 2 Operations 

METROPOLITAN HOSPITAL 
A L Chambers and staff— 1 30 Fundus clinic, external 
diseases of the eye 

MONTEFIORE HOSPITAL 
Sigmund A Agatston— 9 Dry clinic 

NEW YORK EYE AND EAR INFIRMARY 
E B Burchell — 9 30 The laboratory and its aid to 
ophthalmology 

Irving Schwarts— 10 30 X-ray of accessory sinuses and 
skull, fundamentals 

Willis S Knighton— ii 30 Contact lenses 
Samuel P Oast and staff — 2 Operations Cataracts, 
modified LaGrange, general 

Bernard Samuels and staff — 2 Operative and dry 
clinics 

NEW YORK HOSPITAL 

Staff— 2 Exhibit of rare old English, American, German 
and French books on ophthalmology, interesting 
clinical cases 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Clyde E McDannald— 3 Operations 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Martin Cohen — 2 Dry clinics 

PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 

John M Wheeler and staff— 9 30 Operative and dry 
clinics 

UNITED STATES MARINE HOSPITAL 
W P Griffey and Rudolph Aebli— 2 Operative and 
dry chmc 

Thursday 

BETH ISRAEL HOSPITAL 
Webb W Weeks— 2 30 Operations 

COLUMBUS HOSPITAL 

Girolamo Bonaccolto — 9 30 Exhibit of slit lamp cases 
and operations 

HARLEM EYE AND EAR HOSPITAL 
John J DrcKER, Max Goldschmidt, and Louis Schwarts 
' 2 Operations and demonstrations of cases 


HARLEM HOSPITAL 

Henry Minsky— 2 Operative and dry clinics, Lid in- 
juries 

LENOX HILL HOSPITAL 
E F Krug, J J Reid, Jr and staff — 2 Operations 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Plineus H Montalvan — 9 Demonstration of contact 
glasses and telescopic lenses 

Andrew A Eggston and Joseph Laval — 9 Demonstra- 
tions of eye pathology. 

Norton DeL Fletcher and staff — 2 Operations 

MOUNT SINAI HOSPITAL 
Kaufman Schlivek and staff — 9 Cataract extraction, 
trephine, LaGrange, Safar for detachment, ptosis-ad- 
vancement of levator 

NEW YORK EYE AND EAR INFIRMARY 
Conrad Berens and staff — 9 Operations Indocorneo- 
sclerectomy, retroplacements. Tenon’s capsule trans- 
plant, mdocapsulotomy, general operations 
Webb W Weeks and staff— 2 Operations Intracap- 
sular cataracts, modified LaGrange, muscle operations 
Wendell L Hughes — 2 Plastic, corneal transplant 

NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Martin Cohen— 2 Dry clinic 

PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 

John A Dunnington, Thomas H Johnson, Daniel 
B Kirby, and Algernon B Reese— 9 30 Operative 
and dry clinics 

Friday 

BELLEVUE HOSPITAL 

Webb W Weeks and staff— 2 Demonstrations of post- 
operative cases, illustrated \i ith results from operations 
for cataract, glaucoma and plastic surgery of the eye 
and orbit 

HARLEM EYE AND EAR HOSPITAL 
Charles B Meding and staff — 2 Operations and dem- 
onstrations of cases 

HOSPITAL FOR JOINT DISEASES 
David Wexeer and staff — 2 Dry clinic 
Maurice Pomeranz and Henry K Tayxor — 2 Plani- 
graphy in orthopedic surgery 

MANHATTAN EYE, EAR AND THROAT HOSPITAL 
R Townley Paton — 9 Demonstration of cornea trans- 
planting and ophthalmic photography 
Girolamo Bonaccolto — 9 Slit lamp demonstration 
David H Webster and staff— 2 Operations 

PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 

John A Dunnington, Thomas H Johnson, Daniel B 
Kirby, and Algernon B Reese— 9 30 Operative and 
dry clinics 

ST LUKE’S HOSPITAL 

W Guernsey Trey, Jr and staff — 2 Operative and dry 
clinics 

H T Smith The Laurence-Moon-Biedl syndrome 
W alter Hipp Treatment of conjunctivitis with bac- 
tenoph igc 
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NEW YORK EYE AND EAR INFIRMARY 
Edgar BpRCHcti — io Dry dime Surgical anatomy of 
the temporal bone and it* v aerations 
J M SwttH— to Operations 

NEW YORK POST GRADUATE MEDICAL 

SCHOOL AND HOSPITAL 
Axiom Muw and staff— 2 Operations. 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

HenbyB Obtov— 9 Cadaver demonstration 
J Eastman Sheehan— ir Lecture on otolaryngology and 
plastic surgery 

W Wallace Morrison — t Lecture 
Lee M Hctd— * Operations 
II C EuxtwtvKEL — 3 Cadaver demonstration bron 
choscopy 

PRESBYTERIAN HOSPITAL 
George R Brighton— s Bronchoscope dime Pres- 
entation of cases demonstration of technique of bron 
chospiromctry 

ROOSEY'ELT HOSPITAL 

CaiMss N Hum and R C Csovs — j Dry clinic. 

ST LUKES HOSPITAL 

W tSLEY C Boot** and staff — i Operative and dry 
clinics Meningeal infections of otologic ongui. sums 
infections and their treatment 

UNITED STATES MARINE IIOSPITYL 
Y\ P Gaursv A J Huey and staffs — j Operations 

Friday 

FLOWER FIFTH AVENUE HOSPITAL 
JAW Hetrick and staff— 2 Operations and demon 
stratum* of interesting cases motion pictures 
HARLEM EYE AND EAR IIOSPITYL 
oim J Levs sac— p Voice and speech clinic 
raff— a Operations and demonstrations of cases. 


HARLFM HOSPITAL 

Herman J Burma v Nathaniel Halpern and Qmucs 
Harris— g Tonsil clinic Snaretone and dissHtios 
operations 

MANHATTAN EYE EAR AND THROAT IIOSPITYL 
MaruvF Joses D S Ciwvc T CTtcm aadstaS 
— 9 and 2 Otologtcal dimes 
E Ross Favlkver Wesley M Hunt andstaff— gands 
Rhinolaryngological clinics 

Pavth II Jones and John M Loss— j Endoscopic 
demonstration 

METROPOLITAN HOSPITAL 
JAW IIsTOICX and Staff— r jo Operative and dry 
dimes 

MORRISANU C£TY HOSPITAL 
G B Gilmore Henry J DtttxiniTff and Joseph 
LaSaia— t Bmnchoscopic chmc 

MOUNT SIN YI HOSPITAL 
Rvdolph Kramer and Staff— 2 Operative Bad dry dunes- 
NEW YORK EYE AND EAR INFIRMARY 
T L S*lnkexs— ir> Demonstration of interesting e« 
and sinus cases operations 
Swart I Craig— a Operations 

NEW YORK POST GRADUATE MEDICAL 
SCHOOL AND HOSP TAL 
Pah S ScacEs-'P larynges] surgery cadaver 
Charles M Gsirma-j Sinus surgery cadaver 

James O Machos wo— a Mastoid surgery cadaver 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

M Coeem as Karris— q Allergy m otobryngology 
Nathan Scrrci.— ro Lecture . , 

Thomas G Ticme— ii Cadaver demonstration o) isciu 

Malcolm YY Carr— r Oral surgery in otolaryngology 
Charles J Imveratori— s Operations 
M H Kaioev— s Lecture 


OPHTHALMOLOGY 


Monday 

HARLEM EYE AND EAR HOSPITAL 
Harvey Lyon—* Refraction clinic 
MANHATTAN EVE EAR AND THRO AT HOSPITAL 
Frank C Keif Rod staff— a Operations 

MORRIS ANI A CITY HOSPITAL 
JOSEPH S Hory and staff— J Operations for cataract 
glaucoma and squint interesting eye conditions in 
relation to general medicine 
NEYY YORK EYE AND EAR INFIRMARY 
Ccyde E McDannaid and staff—* Operations Cats, 
tacts muscle ptosis 

Truman L. BOTES — 4 Surgical treatment of ocular 
muscle anomalies n ith demonstrations of cases 
NEYY YORK HOSPITAL 
Staff— a Dry chrucs 


Bmiiuw SahLELS Infra -ocular tumors Jee«« ff 
lustrated with anatomical preparations Demowtra 
non of anatomical specimens and teaching models. 
Milton L Berliner Slit lamp demonstration 
N Blair Si/low Practical point* in retraction 
NEW YORK CITY HOSPITAL 
Raymond E Meek and Frank C KeCl-i Operative 
and dry clinics 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
ERVIV Torok— J Operations 

RIVERSIDE HOSPITAL 
ChwordW Ellison — 3 Eye conditions ir 
p*tieo« 

Tuesday 

BELLEVUE HOSPITAL ^ 

IV ess W Weeks and staff— t Openitior* 
glaucoma and squint 


in tuberculous 


is for catara< f 
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Merrill N Foote and Silik H Polayes Acute ap- 
pendicitis, B welchn blood stream infection, extrusion 
of entire spleen, cure, presentation of patient 

JEWISH HOSPITAL 

William Linder and staff — 9 General surgical opera- 
tions, resection for carcinoma of the stomach 
Henry Lodria and staff — g General surgical operations 
David Farber Thyroidectomy 
Frank Teller Problem of recurrent hyperthyroidism 
Louis Berger and staff — 9 General surgical operations 
and dry clinics 

David Teplitsky Colonic resection for carcinoma 
Ralph Wolfe Organization of the gastro-intestmal 
surgical division 

Milton J Rader Dry clinic Acute appendicitis, 
twenty-year study at Jewish Hospital 
Robert E Rothenberg Dry clinic Retroperitoneal 
cyst 

Paul Aschner and staff — 9 Gemto-urmary surgical op- 
erations and dry clinics 

Abraham Progebin Nephrectomy for tuberculous 
kidney 

Saul Parnass Second stage prostatectomy 
Louis T Morse Urological approach to treatment of 
essential hypertension 

Paul Aschner, David M Grayzel, Max Lederer, 
Milton G Wasch Dry clinic Exhibit of tumors 
of kidney, ureter, bladder, and prostate, classification, 
diagnosis, pathology, treatment 
Leo M Davidoff and Isadore M Tarlov— 9 Neuro- 
surgical operations Right transfrontal craniotomy for 
suprasellar meningioma Demonstration of electro- 
encephalography 

E Leo Berger and staff— 9 Otolaryngological opera- 
tions 

Philip Leibowttz, Carl Kaplan, Charles Breitman, 
Bernard Welt Radical mastoidectomy Demon- 
stration of bronchoscope 

Leo S Schwartz and staff — 9 Gynecological and ob- 
stetrical operations 

Samuel Schenck, Samuel A Wolfe, Emanuel V 
Littauer Vaginal plastic operation Hysterectomy 

KINGS COUNTY HOSPITAL 
Operative and Dry Clinics — 9 30 

Edwin Fiske Thyroid clinic 
Robert F Barber Operation, colon surgery 
Edward P Dunn Operations, general surgery 
Charles B Jones Operations, general surgery 
Joseph Tlnopyr Fracture demonstration, ward walk 
Joseph Raphael Fracture demonstration, operation. 

H Wright Benoit Thyroid operation 
William Ennis Open reduction of fractures 
Nicholas Ryan Gastric ulcers, statistical study 
Ottokar Tenopyr Fracture demonstration 
Walter Coakley Plastic surgery, operations, two hours 
Charles S Cochrane. Ward walk, display of x-ray 
pictures of kidney, ureter, and bladder 
Matthew Golden Operative and dry clinic 
Walter Moeule Demonstration of ophthalmic opera- 
tions 

J B L’Enscoro Demonstration of bone block operation 
for painful hip 

Ralph Garlick Plastic operation for prolapse 
Joseph McGoldrick. Operation, hysterectomy 
CnARLES Mueller Gynecological operations 
Henry Goubeaud Statistical study of placenta previa 


Charles Gordon. Gynecological operation 
Morris Glass Ward demonstration, cardiac conditions 
in pregnancy, toxemia in pregnancy 
Edwin Grace Pectoral transplant for coronary occlusion 

LONG ISLAND COLLEGE HOSPITAL 
Operative Clinics — 9 

Em Goetsch Thyroidectomy for exophthalmic goiter 
Alfred C Beck Cesarean section 
Fedor Senger and staff Tumors of the kidney 
Ralph Harloe Empyema Operation Closed treatment 
of all types 

William A Jewett Fothergill operation 
Harvev B Matthews Vaginal plastic under local 
anesthesia 

George W Phelan Tumors of the round ligament 
Mervyn V Armstrong Episiotomy and repair under 
local anesthesia 

George Horton Nephrectomy 

Dry Clinics — ro 30 

S Potter Bartley Fractures of the foot, clinical and 
economic aspect, lantern slides 
Herbert C Fett Arthroto/ny of the knee joint, report 
of experiences 

Robert F Barber Malignant tumors of peripheral 
nerves, cases and specimens 
Samuel A Wolfe Demonstration of ovarian tumors 

METHODIST EPISCOPAL HOSPITAL 

Harold K Bell, Henry F Graham, Pierre A Renaud, 
Seymour G Clark, John A Timm, and staffs— 9 
General surgical operations 

Dry Clinics 

S G Clark Vascular tumors of the liver 
Harold K Bell Intussusception with Meckel’s di- 
verticulum 

Milton E Hoefle Use of long intestinal tube for relief 
of intestinal obstruction 

Oscar P Schoenemann Planography m tuberculosis 
Harold E Rhame Elliott treatment for pelvic inflam- 
mations 

C Douglass Sawyer The peritoneoscope 
J H Bliss Primary carcinoma in a branchial cyst 
Kenneth H MacGregor Surgical indications for 
blood transfusions 

H Russell Meyers — 9 Neurosurgical dry clinic Chronic 
subdural hematoma in infancy 
Donald E McKenna, Henry F Graham, Harold K 
Bell, John A Timm and staffs — 11 Fracture clinic 
John A Timm Use of Soutter apparatus for reduction 
of fractures of both bones of forearm 
Henry F Graham An efficient method for reduction 
and retention of Colics’ fracture 
Henry P Lange Fracture of radius and ulna, lower 
fifth, in adolescence 

Howard T Langworthy and Rosaria P Mule — 9 
Gemto-urmary surgery, urological exhibit 
Rosaria P Mule — 1130 Medical aspects of prostatism 
Charles L Stone, Charles A Anderson, Einar A 
Sunde, and staffs — 11 Otolaryngological operations 
and dry chmcs 

Charles L Stone and Charles A Anderson Dry 
clinic. Ligation of the common carotid artery for 
hemorrhage 

John F Ford— 9 Plastic surgery, dry clinic The cos- 
metic aspect of rhmoplastic surgery 
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BROOKLY N-LONG ISLAM) DAY— WEDVESDAY 
Operative aid Dp\ Clinics— 9-12 30 


BROOKLYN CANCER INSTITUTE 
Operative Clinics— 9 

J J Cuniy and Georce Reite Radical mastectomy 
V»o cases 

J McGolbrick. Carcinoma of the cervix 

I Sinus One stage Allies resection for carcinoma of 
rectosigmoid 

G Rosillard Surgery of the colon 
E X Morgan Ureterostomy for carcinoma of bladder 
Dry Climes— 9 

H F Howes Fre operatise radiation of the breast 
S l» Schenck Bronchial carcinoma and review of six 
ajfopsi d cases 

IL ChaRACHE Neurogenic sarcoma Eighteen cases with 
statistical study and I in tern i del 
J Schmidt Carcinoma of the tirynt presentation of 
operated and radiated eases. wax model demonstration 

II 5 Rasi Oral surgeiy m malignancy with wax model 
exhibit 

S WolR Carcinoma of the vulva ca e presentations 
t S Premier Carcinoma of the gemto unnaiy tract 
lantern slide demonstration 

H liocRER and J1 XopbelMan The effect of radiation 
on mammary tissue and breast cancer 
H I Teperson . X ray treatment of giant tell tumors 
Demonstration of cases 

BROOKLYN HOSPITAL 

Ex '. esc K Tanner and staff— 9 General surgical opera 
tions 

Ernest K Tanner D D Davis and 11 II Firm 
Lobectomy for bronchiectasis transposition of viscera 
Clinical Presentations 

Ernest X Tasne* Review of one years anesthesia 
Review of empyema for eighteen > ears 
D D Davis Massive drip blood transfusion from blood 
bank 

AY H Field Study of the results of gall bladder sur 
gery> two five year period* 

R B Mu.es Comparalive study of drainage versus 
nor -drainage in acute appendicitis 
A L Sunn Analysis of surgical mortality 
S A Winning End results of sympathectomy in Ray 
Baud s disease 

E Jeeeerson Browder— g Neurosurgical operations 
Surgical treatment of epilepsy Demonstration of bi 
polar con cal stur -datum Posterior fossa approach for 
major trigeminal neuralgia 

NATnAMEt F RathBIN and staff -9 Gemto-unnao 
surgical operative and dry climes 
N P Ratubto II FtsflEB and W F McKenna 
T idal drainage of the bladder with control of tune 
quantity and pressure factors 
H YYEHfcBEtN Rupture of renal cyst with extravasa 
tion of unne forming extrarenal urinary cyst 
F C Ham vs Motion pi tates of gemw unnarj surgery 
in children , . c .r 

F C Bund Utettropelvic obstructions Senes of op- 
erated cases and a rays 


William Sidney Sumr and staff— <j Gynecological and 
obstetrical operativ e and dry clcnns 
YY S Smith Eliot Bisiiop John Casacravde and 
George G Cochran Dry clinic Outline of com 
bined medical-obstetrical dime lor care of (artoc 
patients Ftperienceswith vaginal antisepsis. Survey 
of the obstetn a! service Diagnosis and treatment 
of hydatidiforro mole 

Donald E McKenna and staff— q Orthopedic surgery 
Donald E McKenna Operations Yrthrofomy of the 
knee joint 

Henry Lance \anthoma of knee joint 
L. Gaston Papae Disease of the spine with symptoms 
simulating lesions ol the urinary tract 
A IV Marttn AlARrso and staff— 0 Rectal surgery 
Abdominoperineal resection for cancer of rectum Other 
proctoiogicaf operations. Demonstration ol patients who 
have undergone different types 0/ operations for cancer 
oi rectum Visit to rectal dime 

CUMBERLAND HOSPITAL 
Operative Chnics 

Merrill N Foote and staff— 0 General surgical opera 
tions 

Carlton Campbell Physiological gastric resection 
Ri doles Goldberg Thyroidectomy 
Howard But* Cholecystectomy The use of sum 
less steel wire tn abdominal closures. 

Jons Tfast aid staff— 9 Operations Splenectomy lor 
Banti * disease 

Stanley D Bims Radical mastectomy lor carcinoma 
ot breast. 

Eocene F ViTACttANO Hysterectomy for fibroid 
Herbert T W isle and staff-q Operations Bone dust 
fiernwplasty 

Hevrv w iceyee Gaslnc resection 
Howard T Lam-wortby and Staff— 9 Gemto-unnary 
surgical operations 

Leo S Drexler I rostatectomy N ephrectomy 
Frank H Lasher and staff— g Utolatyngological open 

Abrajhm G Silver, Loins R YJstn Sm'.'Ao < 
Gottlieb Saul el Kaplan Bronchoscopy Kattra 
sinus thrombosis Nose and throat operations 
Dry CLntcs 

WzluauC Meagher and staff —e ObstetncaV dt? tlwao 
William C Meachek Cesarean settlors at Gurnner 
land Hospital , . . w 

Samuel Lusrv Results of attempted indmtion of “bar 
with estnn rN.—Wr 

Alexander Di-nbar Operative dehrenes *t Lumber 
land Hospital 

Staff— ro General sureerv diycbwc 
Harry M'Rtz Analysis of jo eonsecw ive ruptured 
gas nc ulcers lantern slides v 

Jack Rost vse an tarn bilne rotroptur osseous atrophy 
demonstration of cases . 

Carlton Campbell Presentation of casesof mammary 

Saul F Livingston Granuloma inguinale end results 
of eases treated locaJy 
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Charles A Hargitt, John N Evans, Walter V Moore 
and staffs Demonstration of patients 

Otolaryngology 

Morning Session— 9 Operative and Dry Clutics 

Harry Patrie Osteomyelitis of temporal bone Case 
report and patient 

Alexander Howe Frequency of dehydration after 
mastoidectomy 

Samuel Zwerlinc Chilliness — a symptom of nasal ob- 
struction 


Robert L Moorhead Petrous pyramid suppuration, 
cases, demonstration on cadaver 
John Auwerda Bronchoscopy, interesting cases 
John P Baker Cancer of the larynx, laryngectomy and 
laryngofissure patients 

William Herbert Ultra short wave therapy 
Edward E Woodland Evolution of ear, nose, and throat 
specialty m the Medical Corps U S Navy — 25 years 
Edward A Berger Demonstration by specimens of 
carotid approach to petrous pyramid 
Operative clinics by staff Operations and operators to be 
announced later 


Symposia— 

GENERAL SURGERY 

Biliary Surgery — Jewish Hospital — Moderator 
Louis Berger 

Louis J Morse Clinical analysis of gall bladder disease 
at the Jewish Hospital for the past ten years 
Theodore Barnett Study of intraductal and sphincter 
pressure in common duct drainage cases 
Bert B Hershenshon Anesthesia — its relation to sur- 
gery of the gall bladder 

Daniel A McAteer Physiology of the liver and biliary 
tract 

Russell S Fouler Why to operate, uhen, and what 
operation to do in acute cholecystitis 
Stuart A Winning Pre-operative and postoperative care 
m biliary surgery 

Surgery of the Thyroid Gland— Long Island College 
Hospital— Moderator. Emil Goetsch 
Emil Goetsch Operative and postoperative reactions in 
thyroidectomy for hyperthyroidism 
Arthur Goetsch Hyperthyroidism m children 
Benjamin Cissel Pathological conditions of the thyroid 
gland 

Harold K Bell Care of thyroid cases on a general sur- 
gical service 

Edwin H Fiske Amount of thyroid gland to be removed 
in mild hyperthyroid cases 

Harry Feldman A safe and standardized thyroidectomy 
technique, colored motion pictures 
A Storrs Warinner Tuberculosis of the thyroid gland 

Gastric Surgery — Methodist Episcopal Hospital — 
Moderator Henry Graham 
George W Cramp X-ray diagnosis of gastric lesions 
Albert F R Andresen The 1938 ulcer diet, physiolog- 
ical basis, Meulengracht diet 
W Wright Benoit Pyloric obstruction in infancy 
John E Hammett Surgical treatment of ulcer 
William Linder Surgical treatment of cancer of the 
stomach 

Pierre A Renaud Important points in the technique of 
gastric operations 

J Herbert Bliss Gastrojcjunal ulceration 
William H Field Causes of failure after gastnc opera- 
tions 

Thoracic Surgery— Kings County Hospital- 
Moderator Edwin J Grace 
Edwin J Grace Address of welcome 
Irwin L Siris Lobectomy for bronchiectasis 
William H 1 ield Review of postoperative specimens of 
bronchiectasis 


■2.OO—4 OO 

William E Howes Exhibit of bronchial carcinoma with 
review' of autopsied specimens 
Arthur S W Touroff Acute abscess of the lung 
Edwin J Grace and Chalmer D Dixon Phrenic nerve 
operations for pulmonary tuberculosis, end-results of 
300 cases 

Ralph F Harloe The problem of empyema m pulmon- 
ary tuberculosis 

Lesions of the Breast— St John’s Hospital — 
Moderator John E Jennings 

Joseph Tenopyr and Irving Silverman Diagnosis of 
tumors of the breast, new biopsy punch 
L Albert Thunig Frozen section technique 
William E Howls Pre-operative radiation of the breast 
Harold Koppelman and Herman Bolker Effect of 
radiation on mammary tissue and breast carcinoma 

Surgery of the Rectum and Colon— Brooklyn Hospital 
—Moderator Ernest K Tanner 

J Herbert Bliss Cancer of the rectum, surgical methods 
of approach with special consideration of one-stage 
resection 

George Webb Use of Abbott tube in intestinal obstruc- 
tion 

James Watt Acute obstruction of the large intestine 
A W Martin Marino Review of 1 14 cases of carcinoma 
of the rectum and rectosigmoid 
Arthur Holzman Surgery of the ascending colon 
Benjamin Seaman The Devine operation in colon sur- 
gery 

Bernard S Purer Treatment of carcinoma of the colon 

Surgery of Pc/iphcral Vascular Diseases — St 
Mary’s Hospital— Moderator Robert F. Barber 

Harold Rabinowttz Treatment of thrombo-angutis 
obliterans based upon new concepts of the pathogenesis 
and pathological physiology of the disease, lantern slides 
Hugh L Murphy’ Experience in treating peripheral vas- 
cular disease w ith pavaex, evaluation of results m over 
125 cases New' method in treating thrombophlebitis 
with mecholyl iontophoresis 

Frank N Dealy Surgery of peripheral vascular diseases 
Robert F Barber Experience w ith aneurysm 
Herbert T Wikle Allergy simulating peripheral \as- 
cular disease 

Acute Osteomyelitis— St Mary’s Hospital- 
Moderator William V. Pascual 

Daniel E Welch Multiple lesions of acute osteomyelitis 
John M Scannell Modern treatment of acute osteomxe- 
litis in children 
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0 Paox. Hcmpstone Ralph W Beach Harvey B 
Matthews Has sy W Mayes George H Davis and 
staffs— 9 Operations and ward rounds in obstetrics 

ST JOHN S HOSPITAL 
Operative and Dry Ctnscs— 9 
John E Jennings Radical mastectomy * ith ligation of 
axillary v tin Treatment ot inoperable breast cancer 
Frank Sammis Grill graft plastic 
Stanley B Thomas and George R Marsh Gastro- 
intestinal surgery Cancer of colon megacolon review 
of cases 

AtrCUSTtS Harris Surgical attack on anomalies of kidney 
and ureter cases and results reviewed 
S Lloyd Fisher Surgery of the female pelvis 
James L Cobs and George B Reitz Acute and trau 
matit surgery operations and demonstrations 
L Albert Thc/nic Anomalies of the umbilicus 

Co-ordinated Medical and Obstetrical Demonstrations 
Cameron Duncan Handling of labor in tubercular cases 
and postpartum care 

Lowell B Eckerson Back pain associated with gastro- 
intestinal lesions 

Charles E Hamilton Collapse therapy in tuberculosis 
of the lung 

Carl Greene The acute sail bladder 
Paul Pacbjsb Pyloric stenosis 1 n ah ots 
Fred Maisfl. Surgical photography 
John B Knapp and \\ illlam Richard Casbion Roent 
gtnography and * ray therapy 
Leovzo Wattes Anesthesia procedures 

ST MAR\ S HOSPITAL 


Roentgenological Department— 9 
Fran as Cdrrin Exhibits 
Pall Raia Cholangiography tn biliary tract disease 
Fran as Cttrrin Radiation in postoperative parotitis. 

Dry Clinic 

II GOLbeaed and staff— 9 Forceps application (maniu 
kin) Kielland fteper axis traction. Resuscitation of 
newborn cadaver and motion pictures Craphsand 
charts dehydration mortality morbidity cesarean 
sections repeat sections x ray in plittota pttvu 
Blood bank in obstetrics 

M Mvrtby Eight cesarean sections, ectopic preg 

F MrrcHELi. Double pregnancy double uterus ai or 
lion at fourth month first uterus full term cesarean 
section living baby second uterus 

Ch arj.es Louciiran Hjdatidifom took cew«an sec 
tion at term living baby 

M Murphy Two cases abdominal hemorrhage tohal 
in origin not ectopic. 

J Mastrota Antepartum diagnosis triple pregnancy 
with x ray 

SI Joyce Electric cervix advantages and disad 
vantages 

M Abbene Hydatrdiform mole analysis of nineteen 
cases 

HVITED STATES U\V\L HOSPITU 
Operative CUnict— 9 

Charles II Savage Appendectomy spinal Anesthesia 

James 7 O Cow OX Repair of inguinal hernia local 

anesthesia 

Courtney G Clegg Rectal chaic 


William Paschal Thomas M Brennan Peter Dllu 
CAN and staffs — 9 General surgery operative and 
dry duties 

Sanford SiairwAY Selected fracture problems 
Daniel Welsh Acute intestinal obstruction due to 
gall stone occlusion 

High Murphy Mecholyi iontophoresis in the treat 
ment of thrombophlebitis 

Peter Dulugan Management of acute mtussuscep 
two 

Thomas Brennan Cases illustrative of retroperitoneal 
hemorrhage and other types of abdominal trauma 
William Paschal Atypical appendicitis difficulties in 
recognition and management 
Joseph Rizzo Appendicitis in pregnancy 
JftrCH Murphy and V Tesokicbo Vascular ebrue 
demonstration of cases and methods of treatment 
Andrew J McGowan Frank C Hamm and staffs— 9 
Genito urinary surgery operative and dry clinic 
Frank C Hamm Transurethral prostatectomy 
Andrew J McGowan Pediat nc urology 
George Brice and llama M oitrier Jr— 9 Patfco 
logical demonstration skm tumors ovarian tumors in 
their relationship to sex 

John Shields and staff— 9 Proctoiogical dry clinic 
Herbert C f ett and staff— 9 Orthopedic surgery 
selected problems 

Albert Keenan John Acwerda and staffs— 9 Oto 
latyngological surgeiy 

E A Keyes H Covbeavd C Lpioesah R Wilson 
and staffs— 9 Gynecological and obstetrical opera 



laparotomy for ovarian cyst 
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Loots E GrtjE Fracture clinic 
Calvin B Galloway Cancer clinic 

BROOKLYN E\E AND EA.R HOSPITU 
Ophthalmology 

Morning Striiau— p jo Dry Clinics 
t Cupporo Place Kecatoconus treated with contact 
lenses Sarcoma of the choroid 
CbarlesA Hargitt Hereditary juvenile glaucoma da 
families , n . 

Ralph I Lloyd Birth injuries of the cornea and uuca 
conditions , . , 

Walter V J foois SrJeromalaoa perforins report 01 
four cases. 

William F C Siei-sblcler Ophthalmomyiasis smenor 
JfORxrsiER A Lasry Kniktnberg s spindle 
Daniel KRAVtW Hodgkin s disease of the lid 
Irving Jacobs Sperophakia ectopia lentjs nitb inn 
extraction OV , 

John K Evans Preparation for operation ana aitercare 
ot glaucoma cases 

Motion Picture Demonstrations 
P Chalmers Jameson Jameson recession , 

W alter Moehle Cataract extraction a new techiunue 

tJlemooH Session — jo OftrutM Clinxs and Symposium 
John H Oniv DavtdT Bishop and staffs Symposium 
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W E are indebted to Pancoast for 
calling to the attention of the 
medical profession a clinical pic- 
ture characterized principally by 
unilateral pain in the shoulder girdle and upper 
extremity, Horner’s syndrome, paresis of the 
hand and the presence of an abnormal roent- 
genographic apical shadow, all due to a neo- 
plasm at the apex of the chest He himself 
referred to the new-growth as a “superior pul- 
monary sulcus tumor,” and perhaps this desig- 
nation is as good as any although others have 
objected to it because there is no such recog- 
nized anatomical site and because Pancoast 
meant the name to imply a special kind of 
tumor having its origin other than from lung, 
pleura, ribs, or mediastinum Since an increas- 
ing number of reported cases show that various 
types of new-growth can occupy the region of 
the thoracic apex and produce the same symp- 
tom complex, it becomes obvious that a par- 
ticular kind of neoplasm is not implied 
Reports of over 50 cases of tumor at the 
apex of the chest having clinical manifesta- 
tions more or less alike can non be found in 
the medicalliterature (2 to 7,9 to 15, 17 to 19; 
21, 22, 26, 27, 30 to 32) Not all of these have 
sufficiently complete records, but I have cho- 
sen those that justify comparative study and 
after adding the reports of 5 illustrative cases, 
I propose to summarize the anatomical, patho- 


logical, clinical, and therapeutic features of 
this interesting group, putting special empha- 
sis on neurological manifestations 

REPORTS OF CASES 

Case i (Hist No 47745 ) Initial pain in right 
shoulder blade, painful hyperesthesia of the right 
upper extremity, right Horner’s syndrome, atrophy 
and weakness of right upper extremity, torticollis, 
abnormal radiographic shadow at the apex of the 
right chest Negative exploration of the supra- 
clavicular region, insufficient posterior root section 
for relief of pain, paravertebral exploration and 
biopsy of tumor Roentgen therapy Continued 
pain and morphine addiction Death Autopsy 
primary carcinoma of the pancreas with metastasis 
to the apex of the right lung, pleura, and adjacent 
structures 

H K , aged 36 years, a native born clothing sales- 
man, had been a patient m the New York Hospital 
previously, having had a gastro-enterostomy in Sep- 
tember, 1934, for partial duodenal obstruction sup- 
posedly caused by an ulcer He was readmitted in 
April, 1936, with the following history 

Clinical history In January, 1936, he developed 
a burning pain m the region of the right shoulder 
blade and a few days later a similar pain down the 
inside of the right upper extremity Within 2 weeks 
he and friends noticed drooping of his right upper 
e> ehd The pain w as persistent but bearable When 
weakness of the muscles of the right upper extremity 
appeared m April he was admitted to the hospital 
At this time he required daily about 3 grams of 
codein which gave him only partial relief from pain 
that now had extended into a large part of the ex- 
tremity and upper chest Any motion of the ex- 
tremity was avoided and an> thing lightly touching 
the inside of the arm was especialh disagreeable 
there had been no cough, sputum, nor weight loss 
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An s ' OSTa L Smith Conservative operating in acute 
osteomj ehtis 

Sevmolk C Clark Ttiology of acute osteomyelitis 
S Lloyd Fisher Diagnosis in acute osteomyelitis 
Daniel A Me \teer 1 athology of acute osteomvelitis 

OBSTETRICS V\D GY\ECOLOG\ 
Hemorrhage Associated Kith Pregnancy — Methodist 
Ppisecpal Hospital — Moderator O Pall Hlm? 
stone 

Onslow A Cordon Abortion 
Eliot Bishop Unusual antepartum le ions 
Ralph M Beach Placenta previa 
C Hamilton D» vts Ablatio placenta; 

Henry J Coobeauo Ruptured uterus 
11 arry \\ Mayes The postpartum period 
Harvey B Matthew s The puerpenum 

Jl Paternal R el/ore and Toxemias of Pregnancy— Long 
Island College Hospt'al — Moderator Alfred L 
Beck 

There will be a one hour demonstration under the Chair 
cianship of Dc Charles Gordon of the acta 1 conduct of the 
Committee on Maternal II elfare of the Medical Society of 
the Countv of Rin^s This Committee has for its purpose 
the improvement of obstetrics by an analysis of the causes 
of all maternal deaths, the assignment of the responsibility 
for the same and sagge ted remedies 

Toxemias of Pregnancy 

Mervyn \ Armstrong The management of hypetenwsis 
gravidarum 

Frank r Light Nonconvulsive late toxemia 
Alfred C Beer Convulsive Lite toxemia 

FRACTURES AND TRAUM YTIt b ULCER Y 
Cumbrrlsnd Hnpilal— Moderator Fcad I Shatara 
Joseph Raphael. Observations on local anesthesia in the 
reduction of fractures report of loo cases 
Harold DssrrEN Treatment of compound fractures 
Archie M Baler Fracture clime in a small hospital 
I Earl Miles Pinning of fractures about the elbow joint 
GEORCtB Peitz Transportation of head injuries Made 
Jung s deformity value in diagnosis of dislocation of the 
w st 

Joseph I Anton Treatment of nerve injuries 
Leo Fa see Trimalleolar fracture 

S Potter Bartley Management of fractures of the os 

GENITO URINARY SURGERY 
Treatment of Malignant Diseases oj It l Canto L rmary 
Tract— The Brooklyn Hospital— Moderator 
Nathaniel P Rathe t,\' 

Henry H Morton Address of welcome 


b edor L Sencer The kidney and ureter 
Heinrich L Uehrbetv The adrenal 
I AtrL H rn.nu Aschner The Madder-clinical applica- 
tion of pathologic data 

Edvwv Lino Morgan The bladder— endovtsical treat 
went 

Ucusrts Harris The bladder— open surgical treatment. 
How ard Lang tost in Tbe penis 
J St am vast Read Tbe prosia e 
Lt C B G allow ay I resent day management of ten 
toma of the testicle 


SURGERY OF THE BONES AND JOINTS 
Kings County Hospital —Moderator Joseph B 
L I pjscopo 

Charles D Napier \ crtebral epiphysitis in idolesccnte 
Herbert C Fett Tractures of the fora mi ta children. 
OthoC Hudson Fracture of tbe astragalus 
Benjamin Loven Osfeomjchtis of the spine treated by 
graft fusion lantern slides 

Joseph B L EpIscopo Demonstrations of bone bluck 
operations for painful hips 
L. Gaston Fapae Acute epiphysitis of the hip joint. 
Carl A Hettescheimer Relief of lumbar backache by 
excision of the twelfth rib 


NEUROSURCERY 

Jentsh Hospital— Moderator Leo AI Davtdopf 
£ Jefferson Browder and Floyd B racoon rhysio* 
logical effects of drugs and hypertonic solutions in the 
normal and pathologic state 
Rissell Me vers Report on a senes of operations lor 
so called epilepsy , 

Richard Crimps Review of 350 cases of liactuie of re 
spine with ami without spinal cord injury 
Guv Laudig Report on no cases of subdural hematoma 
Leo M Davtooff End re alts la a mrs of brain tumor 
operations after ten to twelve years Studies in electro- 
encephalography and pneuroo encephalography , 
Isidore M Tarlov The brain and eapcrm-entaUcad 
poisoning Tumors originating in the intracranial pot 
twos of the cranial nen es other than the acoustic nerve. 
Joseph Siris Studies on the Wood b ram barrier 
\na7ole Lolodnv home infrequent spinal cord lesions 
lantern slides 

OTOLARYNGOLOGY 

Blood Stream Infections Complicating Ear Conditions 
— Rrookhn Eye and Eir Hospital-Moderator 
Robert L Moorhead 

Thomas B Uood Ya/Mlions in s)2c and coure ot the 
lateral sinus 

Chafiaa W EETH Diagnosis j. » eatment 

Matthew G Golden Results of sulfani’iir de t eatmeni 
PHtUP Lelbowtk Management ot infections 




Fig 2 Case i Photograph of autopsy specimen showing tumor involving 'the 
medial apeK of the right lung 


In the chest, both lungs appeared congested The 
apex of the right lung was occupied principally in 
its medial aspect by a large, firm tumor mass (Fig 
2) It was adherent to the parietal pleura and in 
turn to the vertebral ends of the first two ribs which 
were also invaded by the mass The tumor had 
grown around the lower nerves of the brachial plexus 
and impinged on the upper thoracic nerves as they 
emerged from their foramina The sympathetic 
chain was not identified There were a few small 
grayish nodules scattered through both lungs and 
in several other ribs There were no enlarged nodes 
in the mediastinum The heart was not unusual 
except for a hard nodule, 1 5 centimeters in diameter, 
in the wall of the right ventricle 

Microscopic examination of the region of the head 
of the pancreas (Fig 3) shows masses of tumor cells 
arranged singly, in large sheets or in the form of 
giant cells The cells differ in size, shape, and stain- 
ing quality, they measure from io/i to 50/1 Many 
nuclei are large, some contain much chromatin and 



l ig 3 Case 1 Photomicrograph of the tumor of the 
pancreas (Hunatox>hn-cosm ) X115 


others only fine granules Between the tumor cells 
is hyalinized connective tissue Here and there are 
small masses of pancreatic tissue, the architecture 
is greatly altered, the acini being small with imper- 
fect lumina. The pancreatic ducts are increased in 
size and number Lymphatic sinuses are invaded by 
tumor cells 

Microscopic examination of the apex of the right 
lung (Fig 4) reveals avascular fibrous tissue in- 
filtrated with large masses of tumor cells These 
cells are arranged m sheets, in syncytial and in 
acinar formation They are anaplastic, differing 
greatly in size, shape, and staining quality In some 
areas there are masses of debris on which coal pig- 
ment is superimposed, there are lymphocytes and 
mononuclear cells at the periphery of these areas 
At the periphery of the tumor are a few epitheloid 
cells 

The primary diagnosis included carcinoma pri- 
mary in the head of the pancreas with extension to 
the duodenum, common bile duct, regional nodes, 



1 r ' s ^ asc 1 Photomicrograph of the tumor of the 
lung (Hematoxylin-cosin ) X115 
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Exam mat tan 1 h e patient s facial expression testi 
fied to the degree of pain he was suffering especially 
with movement of the right arm He inclined his 
head slightly toward the right The Horners s\n 
drome was complete on the right There were patch) 
areas of anhydrosis over the right upper chest and 
upper extremity Goose flesh and profuse sweating 
were found to occur in a well demarcated area on 
the inside of the arm from the axilla to a point just 
below the elbow sometimes occurring spontaneous!) 
and sometimes resulting from lightly stroking the 
shin of this region There was no fullness in the 
neck or supraclavicular region The heart and lung 
finding* were normal and blood pressures were equal 
in the two arms There was no sehsory loss any 
where but a hyperesthesia was distinct over the 
right scapula and along the inside of the right arm 
and forearm There was slight atrophv of some of 
the small muscles of the right hand and a resultant 
weak grip Reflexes were normal m the upper ex 
tremities a« the> were elsewhere in the body 
The temperature was normal and the pulse rate 
averaged 90 The routine laboratory findings were 
within normal limits Koentgenographic examina 
tion of the chest from the beginning of bis illness 
had shown soft infiltration of the right apex 
which had been considered to be tuberculosis (Fig 
0 Unsatisfactory sputum specimens persistently 
failed to show tubercle bacilli 
First operation (May iq 1936) Under eth)!ene 
anesthesia the region of the right brachial plexus 
was explored but no abnormality was found Soon 
after operation 1 800 R units of roentgen therap) 
were given through three ports to the region of the 
right apex of the chest Tain became somewhat less 
di tressing and the patient was di charged At the 
end of 4 weeks he returned beseeching that some 
thing be done to relieve the pain in his right scapular 
region and in the right upper extremity Examina 
turn showed much the 'ame as it had before except 
for increased weakness in the right band A lumbar 



Fi" 1 Case 1 Roentgenogram taken , months after 
the onset of illness showing faint shadow at the right apex 
of the chest 


puncture revealed normal fluid and normal dy- 
namics 

Secon l operation (June 23 1936) bnder ether 
anesthesia a dorsal laminectomy was done and the 
sensory roots of the first, second third and fourth 
thoracic segments were cut ISo tumor was seen 
during this operation The operation was followed 
by relief of pain in the upper chest and scapular 
region but pam persisted in the right hand and 
forearm Again the patient was discharged and reg 
ular doses of codein were prescribed He returned 
after 5 weeks because the pain in the extremity was 
increasing and he was also having increasing pain 
in right side of neck examination showed progres 
sue generalized weakness and loss of 10 pounds 
7 htrd operation (August 20 1936 ) Under ether 
anesthesia an incision was made to the right ol the 
upper dorsal spines a segment of the third rib was 
removed and an infiltrating tumor was found ex 
tending in all directions from this point A piece oi 
the tumor was falen lor stud) Microscopic ex 
animation of this tissue showed what was thought 
to be a secondary carcinoma of epithelial origin 
Roentgen therapy was reinstituted and eventually 
about 6000 R units were administered through 
three ports He obtained partial relief of pam 
everal weeks but from then on he required increas 
ing amounts of morphine which never complete!) 
relieved him of what appeared to be devastating 
pain He never moved or allowed to be moved the 
upper extremity and he mclined his head toward 
the right almost at right angles to lessen the p»> 
on that side He dev eloped a loo e cough and rai ea 
about 20 cubic centimeters of sputum dailv hr 
explained and deepening jaundice appeared 
tissues of the upper extremity became 
edematous the veins of the arm distended and later 
thrombosed Roentgenograms ol the chest ie P** w “ 
at regular intervals since the onset of b's illness up 
until the last month showed only moderate increase 
in the density at the apex and late films revealed 
destruction of right transver eprocess of first thoracic 
vertebra The patient died December 30 1930 
tulopsv (No 8721) The body was that ol an 
emaciated and jaundiced male who appeared o 
than hi, age of 36 years The head and neck were 
deviated to the right there was light 
the supraclavicular space with atrophy of the If. 
upper extremity There were healed incision of at 
neck back and abdomen Decubitus ulcers ex 
over both buttocks 

Tn the abdomen there were numerous adtrions 
and a posterior ga trojejunostomv l bat ' » 
targe hard mass about 6 centimeters 
in and about the head of the pancreas and invading 
the wall of the duodenum producing a 
stnction of its lumen The common bifc d«t pas « 
into the mass and was no longer ««*»“*' ' ™ 
common and hepatic ducts proximal /j^d 

were greatly dilated The fiver adrenal and km 

ney s contained numerous firm nodules o g > 
white tissue 
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Fig 6 Case 2 Photomicrograph of biopsy of the tumor. 
(Masson stain ) X 1 1 5 


In February, 1936, he developed pain between the 
right scapula and the third dorsal spine and shortly 
after, a radiating sharp pain around the upper right 
chest At his own suggestion he was given roentgen 
therapy over the upper dorsal spine with partial 
relief of pain In August, 1936, 2 weeks before hos- 
pital admission, burning pain appeared over the 
right shoulder, in the right axilla and radiated down 
the inner side of the right upper extremity Ten 
days later he noticed for the first time that perspira- 
tion had ceased in the face, upper extremity, and 
upper chest on the right side Ten days after ad- 
mission, myosis, ptosis, and enophthalmos appeared 
on the right to complete the Horner’s syndrome 
There had been no chronic cough, and the patient 
suffered no loss of weight 

Examination The patient was a young man of 
slender build but good development and there was 
nothing unusual about his appearance except that 
he was careful about moving the right upper ex- 
tremity The head functions were normal but for 
absent sweating on the right (later the rest of the 
Horner’s syndrome developed) There was no full- 
ness or tenderness in the neck, supraclavicular re- 
gion, or upper back At the right apex breath sounds 
were slightly diminished Blood pressure observa- 
tions m the two arms were equal There was no 
atrophy nor weakness in the right upper extremity 
Sensation was impaired in an area over the right 
chest corresponding to the second and third seg- 
ments and this area extended into the axilla and to 
a point just below the elbow on the inner side of 
the arm Sweating was absent over the extremity, 
upper chest, face, and neck, on the right Reflexes 
in the arms were equal as they were elsewhere 

The routine laboratory findings were normal Ho 
sputum could be obtained The temperature was 
normal and the pulse averaged 90 Roentgenograms 
of the chest showed the faintest haziness of the 
medial portion of the right apex and a suggestion 
of carh erosion of the vertebral end of the right 
third rib (Fig 5, a and b) 



Fig 7 Case 2 Photomicrograph of biopsy section of the 
tumor (Masson stain ) X3&S 


Operation Under ethylene anesthesia, the patient 
was placed m prone position An incision was made 
to the right of the upper dorsal spines and a stony 
hard tumor was discovered protruding through the 
space between the vertebral ends of the second and 
third ribs and invading the adjacent muscles A 
specimen of the tumor was obtained for microscopic 
study and the wound was closed 

Examination of the tissue microscopically showed 
a rather homogeneous tumor As may be seen in 
Figures 6 and 7, it is composed of intertwining 
bundles of cells, some m cross, some m horizontal, 
and some in tangential section The cells for the 
most part are small but in places the nuclei are 
large and mitotic figures can be seen with high power 
Multilobed giant cells are fairly numerous Though 
in places the cellular components are of a dense 
nature, far more numerous areas show marked vacu- 
olization suggesting that much fat has been lost 
in preparation The last fact emphasizes the prob- 
ability that this is a neurogenic tumor, having its 
origin m the sheath of Schwann Diagnosis neuro- 
genic fibrosarcoma (Diagnosis by Dr N. C. Foot, 
Department of Surgical Pathology ) 

Course Recovery from operation was prompt but 
the pain continued as before He was given a total 
of 19,000 R units of x-ray irradiation through seven 
ports during the next 4 months There was tempo- 
rary relief of pain but it was only transient and long 
before the treatment was finished he was taking 
regular doses of morphine Roentgenograms of the 
chest taken at monthly intervals showed no change 
in the shadow at the right apex but an increase in 
erosion of the third rib. The sites of pain were per- 
sistently in the right upper chest, scapula, and ex- 
tremity Any motion of that extremity or of the 
head would bring cries of pain Ordinary doses of 
morphine were insufficient and even when he was 
getting as much as pi grain every 2 hours, he bit- 
terly accused the doctors and nurses of withholding 
medication Marked atrophy of the entire right 
upper extremity developed and the appearance of 
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and metasta es to adrenals kidnevs l)\er small 
intestine diaphragm lungs pleura ribs axillary 
nodes m>ocardium and skull chronic interstitial 
pancreatitis obstructive cirrho is of the liver 
chronic passive congestion of the spleen edema of 
the lungs congestion of the lungs bronchopneu 
moma of all of the lobes atrophv of the epicardial 
fat 

The accessory diagnoses included healed wounds 
of appendectom> cholecystectomy and gaslroje 
junostomy fibrous pleural adhesions hbrous ab 
dominal adhesions Meckel s diverticulum retention 
cyst of kidnej fibrous scar of left pulmonary apex 
calcified tracheobronchial nodes right hemorrhoids 
generalized arteriosclerosis slight and coronaries 
moderate m>ocardial fibrosis (Report from De 
partment of I atholog) Cornell Medical College ) 

When this man complained first of pain in 
the scapular region a roentgenogram of the 
chest was done more or less as routine The 
apical shadow was thought without question 
to be due to tuberculosis W hen the Horner s 
syndrome appeared it too was thought to be a 
result of apical tuberculosis but the increas 
ingly severe pain in the extremity suggested a 
tumor at the apex inv ading the brachial plexus 
The supraclavicular operative approach gave 
insufficient exposure to demonstrate the tu 
mor which was invading the nerves at the 
intervertebral foramina Section of a sufficient 
number of sensory roots would have served to 
stop the pain, but in our zeal to avoid desensi 
tizing the extremity not enough roots were cut 
to afford relief \ftcr the diagnosis of tumor 
had been established roentgen therapv was 


thought to be the most advisable treatment 
but its effect on pain was only transient 

It was impossible from gross pathology to 
determine the primary site of origin of the 
widely distributed tumor, those in the pan 
creas and apex of the lung comprised the 
largest grow ths Microscopic studies are per 
haps not entirely conclusive but the weight of 
evidence is much in favor of a primary cancer 
of pancreas with secondary growth in lung 

Case j (Hist No 88739 ) 1 hree unexplained *1 
tacks of spontaneous right pneumothorax over a 
period of 5 years Initial pain m right scapular 
region subsequent pain in right upper chest and 
inner side of right upper extremity disappearance 01 
sweating on right side of the body above the mpp 
line and right lforncr s svndrome Abnormal radio 
graphic shadow at the apex of the right chest r-x 
ploratorv operation and biopsv Microscopic mag 
nosis neurogenic fibrosarcoma Continued pain 
and morphine addiction Death No autopsy 

M B aged 30 vears an Italian physician vr ting 

at the IS ew A ork Hospital came under our care 
August 18 1016 with the following hi lory 

Clinical !nstor\ In October 193° 
upstairs be felt a sudden pain m the right chest 
was found to have pneumothorax He was sen. 
a anatormm for tuberculo is where he 
some months According to his «torv a aiag 
of tuberculosis was made but no tubercle bad h 
were ever found Again in February 103* * 

Mav 1935 he had recurrences of spontaneous b 
light pneumothorax Roentgenograms each time 
showed the presence of a small amount ofjjirand 
a small area of clouding of the medial portio 
the apex of the lung interpreted as healed t 
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Fig 8 Case 3 Roentgenogram, taken about 1 year 
after onset of illness, showing abnormal shadow at the 
right apex of the chest, lateral scoliosis, and deviation of 
the head 


portion at the right apex and a suggestion of thin- 
ning of the right second rib at its vertebral end 
(Fig 8) (A year previously roentgenograms had 
shown the same degree of clouding of the apex ) 
Lumbar puncture disclosed normal spinal fluid and 
normal dynamics 

Operation Under open-mask ether anesthesia the 
patient was placed in prone position He took the 
anesthesia poorly, easily became cyanotic during 
the induction and even when otherwise relaxed the 
neck could not be completely straightened out An 
incision was made to the right of the lower cervical 
and upper dorsal spines and segments of the third 
and fourth ribs were removed Only when the 
pleura was stripped from the bodies of the third 
and fourth vertebra; could a firm, adherent mass be 
felt occupying the region of the apex of the lung 
The mass was estimated to be 4 by 6 centimeters 
and was adherent to the body of the second vertebra 
and to the second rib The tumor was considered 
inoperable and the wound was closed No tissue 
was obtained for microscopic study 

There were no surgical complications and, of 
course, no relief of his complaints Chordotomy or 
sensory root section were briefly considered for relief 
of his pain but it was decided to delay any procedure 
of this kind and rely on roentgen therapy He was 
transferred to the Naval Hospital on the sixth post- 
operative day (February 17, 1937) At this time he 
required X grain of morphine every 6 hours and 
i grain doses of codein between times 
Reports of his progress were as follows 400 R 
units of \-ray irradiation through anterior and pos- 
terior 9 centimeter ports were given on successive 



Fig 9 Case 3 Photomicrograph of the tumor of the 
lung (Hematoxylm-eosin ) X115 


days, thereafter 100 R units daily through the two 
ports, totaling 3,500 and 4,000 R units through each 
For perhaps a month after this therapy the pain 
w'as diminished but he still required some morphine 
By May, 1937, he was complaining bitterly of con- 
stant pain in the shoulder and arm Atrophy in the 
right upper extremity and shoulder increased till 
the arm became useless By August he was requir- 
ing a minimum of 2 grains of morphine plus 2 or 
more grains of codein a day and still had pain He 
was then losing weight and strength rapidly About 
this time he developed blood streaked sputum and 
also began to complain of epigastric pain, the latter 
was thought to be recurrence of a chronic peptic 
ulcer of long standing Death followed suddenly 
after a vomiting attack August 7, 1937 

Autopsy (Report submitted by Dr C B Gal- 
loway, Brooklyn U S Naval Hospital ) “The left 
lung was grossly normal The right lung presented 
a chronic adhesive pleuritis involving the upper lobe 
With difficulty the apex was dissected from the 
lateral and posterior chest wall The original tumor 
was replaced by a semisolid necrotic mass measuring 
5 centimeters in diameter This area of broken down 
cancer extended mesially into the deep structures of 
the neck and upward to the brachial plexus Viable 
cancer surrounded the central necrotic area and in- 
filtrated the adjacent normal tissues Multiple 
metastatic nodules were found in both adrenals, 
nowhere else The skull was not opened A healed 
ulcer involved the pylorus Microscopic sections of 
the tumor are reported as adenocarcinoma ” 

Dr N C Foot concurred in the diagnosis of 
adenocarcinoma of the lung after examining sections 
sent to us for study (Fig 9) 

The onset of pain followed so closely after a 
respiratory infection that the apical shadow 
seen on the roentgenogram and the symptoms, 
reasonably enough, were thought to be due to 
an inflammatory lesion in the lung and pleura 
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exaggerated reflexes in the lower extremities ntth 
bilateral anlde clonus and exten or plantar responses 
indicated spinal cord compression A slight ron 
productive cough appeared lie became emaciated 
and generally weak and was returned to Italy m 
February igy. Death occurred shortly a/ter h;s 
arrival home Vo autopsy was performed 


Here is a patient m whom at first there was 
good reason to suspect pulmonary tuberculosis, 
three, distinct attacks of spontaneous pneumo 
thorax occurred lit the 5 years preceding the 
onset of pain in the scapular region and upper 
chest The eventual appearance of a tumor m 
the neighborhood must be considered as 
couvcvic" ce 

h is noteworthy that sweating disappeared 
from the side of the face and neck before the 
rest of the features of Horners syndrome <Ie 
\ eloped (ptosis myosis, and enophthalmosj 
It is assumed from this that the tumor first 
invaded the sympathetic trunk in the neigh 
borhood of the second thoractc sympathetic 
ganglion and later extended upward to involve 
the first ganglion The tumor is definitely a 
malignant neurogenic neoplasm but it is 
exactly alike in its signs and symptoms to 
tumors that occur more frequently in this 
region The patient was a physician and in 
sistent on directing his own therapy As in 
the first case, extensive x rav irradiation failed 
to relieve the increasing pain and morphine 
addiction became a problem Chordotomy 
had been refused early and reconsidered only 
when he was obviously itf the terminal stages 
of his disease 


Casp 3 (Hist Np 158113 ) Pam in right shoulder 
blade right upper extremity right side of neck and 
right anterior chest right Horner s s> ndrome 
atrophy and weakness of right upper extremity 
abnormal radiographic shadow at apex of right chest 
Exploratory operation Roentgen therapy Con 
tinued pain and morphine addiction Death \u 
topsy I rimary adenocarcinoma of long 
J C aged 46 vears a l S Naval officer was 
referred b> Dr C B Galloway on February 7 1037 
with the following history 
Clnmoi history In March 1936 after an acute 
upper respiratory infection he developed a per 
sistent dull aching paw m the right chest and right 
shoulder and down the right upper extremity After 
a few months the pain became almost intolerable 
and br October 1936 be bad given up work and all 
activity The pain was a deep burning sen at ion 
and successively involved the inside of the arm 
forearm and little finger At a point over the n*Ht 


thud costochondral junction paroxysmal pam oc 
curred He noticed that this pain often appeared 
when he became agitated and tftere were heads 0/ 
s * eat in the region of the pam the demarcation of 
this painful sweating area was «o distinct that he 
claimed to be able to draw a circle around the am 
measuring a couple of inches m diameter Sweating 
el enhere over the right chest upper extremity n«t 
and face had disappeared early w the course of his 
illness drooping of the right eyelid and narrowing 
of the right pupil appeared some trnie later 

By the time he was admitted to this ho p la! any 
motion of the right upper extremilj cau ed him to 
cry out Turning of the head cau ed pain to shoo! 
up the right side of the neck an d on orca ions wbtn 
this pain persisted for any length of time he de 
yeloped a dull aching sensation in the right eye and 
in the right mandible To avoid this he assumed lbs 
same attitude of his head as a patient with torti 
coUis He had required small do'es of tnorpiune 
daily for several weeks There had been no cough 
at any time during his illness and he had lost few' 
5 pounds in weight 

Examination The man had the haggard appear 
ance of one having had much pain and <Ieepl«* 
nights His head was flexed forward and to U« 
right and the chin tilted to the left The right *nn 
was hefd fixed against the chest There was a com 
plete right Horners syndrome but aside from tins 
there were no unu ual findings in the head Tbe 
right trapezius muscle was in spasm but pot render 
and there was no tenderness nor fullness in thence*, 
or supraclavicular region Breath sourd *t in 
right apex of the lung were moderately dimjmsnea 
Blood pressure observations in the two arms wer 
equal There was no tenderness nor fullness o t 
the dorsal or cemca I spine There was some weav 
ness m all motions of tVt right upper extreme} 
partially due to pain but actually there was * aSl,1 5 
of muscles of the forearm and band No loss 
sensation was discovered but there was an area 0 
hypersensitivity over the region of the 
condyle at the elbow The tricep* ard l> ceps l 
were norma! but the right wrist jerks nere /^ s J<. 
those on the left Peflexr* elsewhere r» the 


mere was no sweating «« 
bod\ above the nipple line but on the basis o 
stars of a localized area of pain and sweating^ _ 
patient was closely observed during a mild 
tional upset Beads of sweat appeared m an area 
about 5 centimeters uv diameter over the th r >g 
costochondral junction the skin •« here tm 
the patient complained of a burrow g p 
same area The subrntareous tissue mside this area 
was immediately infiltrated with 2 per c 
cam and the pain promptly disappeared 

The routine laboratory findings were normal . 

putum could be obtained The te cpp ^ ,j,£ 
fluctuated between 37 and 37 & .j 

pulse averaged 90 Roentgen exami su p en of 
che<t showed clouding in the medial and super: 
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Tig 11 Case 4 A, Line of operative incision B, Laminectomy from fifth cervical 
to third thoracic exposing tumor invading spinal muscles, vertebral lamina and ex- 
panding into the spinal canal C, Diagram showing extension of chest tumor through 
the intervertebral foramen into the spinal canal and through the intercostal space into 
the spinal muscles 


equal 'there xvas no wasting or weakness of any 
of the extremities hut he resented active or passive 
motion of the right upper extremity Sensation in 
that extremity and elsewhere was intact but there 
was a very distinct hypersensitivity to light touch 
over the areas innervated by segments eighth cervi- 
cal, first thoracic, and second thoracic on the right 
Reflexes were every where normal Sweat tests 
showed, besides the dry neck and head on the right 
side, patchy areas of anhydrosis ox’er the right upper 
extremity and upper chest 

The temperature was normal and the pulse a\'- 
craged oo The routine laboratorx findings were 
within normal limits Roentgenograms of the chest 


and upper spine showed a poorly defined shadow 
occupying the apex of the right side of the chest 
and a destruction of the right lamina of the second 
thoracic vertebra (Fig 10, a and b) 

Biopsy oj supraclavicular tumor Under local 
anesthesia this tumor was found not to be a node 
but a process of a larger and deeper tumor Micro- 
scopic examination of the sections showed “undif- 
ferentiated small cell carcinoma, probably from the 
lung ” 

Operation (Sec Fig 11 ) Under ether anesthesia, 
the spinous processes and lamina: from the fifth 
cervical to the third thoracic, inclusive, were re- 
moved It was found that there was a rather firm. 
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Howe\er in the a<I\anced stage of this pa 
ticnt’s illness most of the features were like 
those seen in the other cases 

Here again ptosis and m> osis appeared after 
anhydrosis of the face The other particularly 
interesting finding was the local area of burn 
ing pain on the chest exactly corresponding to 
an area of profuse sweating surrounded by an 
area of anhydrosis The reasonable explana 
tion appears to be that there was paralysis 
of the sympathetics to the upper right chest 
in all but a few remaining intact fibers which 
were by peractive Since the sweating and 
pain were so definitely related to emotional 
states the mechanism implied is one of central 
autonomic stimulation The phenomenon of 
excessive sweating is what one might reason 
ably expect, since the area never flushed but 
had a pallid appearance possiblj the local 
pain can be accounted for on the basis of ex 
treme vasoconstriction Of course since all 
forms of sensation were intact in this region 
the afferent pathway for the pun was through 
the intercostal nerves Complete relief fol 
lowed infiltration of novocain in the painful 


area 

Case 4 (Hist No 185105 ) Initial pain in right 
axilla and shoulder additional pain in right upper 
extremity upper chest and side of neck increased 
hv motion of the extremity hypersensitivity over 
the inside of the right upper extremity and last 
two fingers right Horners syndrome abnormal 


radiographic shadow at the apex of the right the t 
Operation with section of sensory roots fifth cervic *. 
to third thoracic partial removal of tumor in pm* 
canal and direct roentgen therapy Complete iw* 
of pain Microscopic diagnosis of tumor nigmy 
malignant epithelial carcinoma of unknown origin 
Death from intracranial metasta is No autopsy 
performed^ ^ a natlve born salesman came 

to the hospital November 3 1937 . , , , 

Cl, meal history In March 1937 b f. d<v , h ! 
constant burning pain in the right axilla and in 
right scapular region In June he developed 
addition a similar kind of pain in the upper rig 
chest anteriorly and in the entire right upper'* 
tremity The pain in the extremity was most nu u 
over the inside of the arm the ulnar side of 
arm and in the fourth and fifth fingers light touci 
or pressure over these areas was particularlv un 
pleasant Any motion of the ejrtrexnxty , 

the pain in all areas so that he held the extremity 
immobile when walking or lying on * P , h 
at rest He had been able to obtain no relief of tne 
pain had lost much sleep and about 18 l»um 

zsl rifira * 

sssaaa 

With his right upper extrem.ty moUonless on^ 

pillow There was a complete right Horne 
drome There was a noticeable Mine* « ‘ „ f ed 

supraclavicular region and palpati a | 5 o 

a small firm poorly defined ma * , ^ u pner 

a noticeable fullness between the spine* ol tne PP 
three dorsal vertebr* and *e tarter ol IMJ f 
scapula Breath sounds were d ™“ ar ° ms W ere 
right apex Blood pressures m the two arms 
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Fig 13 Case 4 Photomicrographs of tumor tissue, direct x-ray irradiation of the tumor had been carried out 
a, left, section made before and, b, section made after (Masson stain ) X160 


sweating followed by loss of sweating in left face, 
neck, upper chest and upper extremity , dilated left 
pupil, atrophy, weakness, and areflexia of left upper 
extremity, palpable mass in left supraclavicular 
space Abnormal roentgenograpbic shadow- at apex 
of left chest Operation with section of sensory 
roots fifth cervical to third thoracic Death from 
postoperative pneumonia Autopsy fibrous stenosis 
of esophagus (following x-ray irradiation for car- 
cinoma) and squamous cell carcinoma of the left 
thoracic apex 

H B , aged 73 years, a German born janitor, 
was admitted to the hospital March 3, 1938, with 
the following history 

Clinical history In October, 1936, he began to 
experience increasing difficulty in swallowing and 
after 4 months he could hardly swallow liquids 
Roentgen studies showed what was taken to be a 
malignancy of the esophagus at the junction of the 
middle and upper thirds The diagnosis was not 
verified by biopsy but roentgen therapy was given 
(q,5oo R units in 6 weeks) Marked improvement 
in swallowing resulted and there was a concomitant 
change in the roentgenographic appearance of the 
esophagus 

In September, 1937, he developed dull pam in the 
supraspinatus region of the left scapula and also 
in the left forearm Soon after this he was found to 
have several small tender nodes in the left supra- 
clavicular fossa, these were thought to be evidence 
of metastasis and roentgenotherapy was resumed 
The pain improved temporarily only to return in 
December in more severe form It now became a 
constant, deep, aching and sometimes burning pam 


involving the entire left upper extremity, but was 
the worst in a narrow strip running down the center 
of the forearm into the middle and ring fingers 
He had recently had a sensation of numbness as 
well in the same fingers Motion of the extremity 
increased his discomfort so that he avoided moving 
any part of it He had become aware of progressive 
weakness of the extremity particularly in the hand 
grasp He volunteered that for several weeks prior 
to admission to the hospital he had noticed profuse 
sweating of the left upper extremity and left side 
of the neck and face but this had subsequently 
disappeared 

Examination On admission he was thin and worn 
looking and gave evidence of continued suffering, 
however, he was not emaciated The left pupil was 
larger, measuring 7 millimeters as compared to 4 
millimeters on the right There was fullness but not 
complete obliteration of the left supraclavicular hol- 
low , palpation here revealed a tender, deep and 
firm mass The left upper extremity was weaker in 
all its actions and the strength of the hand grip was 
about one-fourth that of the other There was slight 
wasting in the forearm, hvpothenar eminence, and 
interosseous muscles Occasional muscular fibrilla- 
tions occurred in the small muscles of the hand 
Sensation was normal to all modalities Reflexes 
were absent in this extremity but normal elsewhere 
There were several prominent veins m the arm and 
shoulder region The radial pulses were equal but 
there was a difference in blood pressures of the two 
arms, the left was 110/85 and the right 122/72 
The lungs had numerous rales The heart was not 
remarkable 
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expected but without fluid orinltc 
s no fever till the fifth day when the 
rose to 104 then dovvlv fell to normal 
day This was interpreted to be a 
the roentgen the raps 

' ' relief of pain The entire 
course was without all 
; of tael, of po itwn sen t 
poorly co-ordinated but 
motion made with the 

,, „ v ,--^ ... - fairly expert and aecurale 

r' iw i/**T*, with it An additional 4000 units of roentgen 

Va» »< Yj“>Cf Therapy were given and the patient was discharged 

ttXhPA*' 2* - 'JsiTwl ‘-#V 4 weeks niter operation 

Fallen, up Shortly after leasing the hospital he 
developed increasingly severe headache and vomit 
mg with ensuing stupor and coma which wa« inter 
preted as the result of intracranial metastasis No 
autopsy was performed 

granular unencapsulated tumor invading the mus 

cles overlying the right first and second ribs and After our experience with the previous cases 
there was destruction of the right second thoracic we had learned to be on the lookout for the 

,h " ’Sri °' Oioicat syndrome that results from these apical 
tumor extending part way across the exposed dura . _ J t 4 v, 

from the right side at the level ol the second ver t , umors anc ^ n0 tlITie " as l° s * m rna * clng th . 

tebra this extension was obviously not thick enough diagnosis and anticipating the prognosis A 
to compress the cord nor had it extended Jar enough feature of this cast not common to the prt 
to involve nerve roots on the left After the extra vtous ones was the early extension of the 

1 ,‘hf l T?L Vr % T 'V V *? *2 tumor into the supraclavicular spaceproducing 

was opened and the posterior roots 0! the fifth .... .. f. ... 

cervical Vo the third thoracic on the right were cut fullness there He was having Conside 

There was a tiny tip of the tumor presenting mtra pain when we saw him first and already re 
durally where th* second nerve emerged qUired morphine for its rontrol Operative 

The dura was closed and with the wound held removal of the tumor was impossible and pre 
apart with self retaining retractors and the skin and exnenenccs with roentgen therapy had 

subcutaneous tissues protected with sheet lead 1 000 \ ,0US * x Penencw « roentgen toe «jv 

R units of roentgen therapy at 85 kilovolts were showed it to have little or no value in Con 
administered directly into the wound Segments of trolling pain 

the tumor were removed before and after therapy The operation employ ed here served three 
10 " p " all> . , distinct purposes a suffici.nl number of *tn 

»S5S.S u%, test'd ^tycoo^scrccut.o.nsnrcrdiefoipain tht 
13 a) The turnon very cellular the cells large laminectomy and remov al of part ot tne extra 

compactly grouped and varying in size and «hape dural tumor served to avoid or at least to 

The cytoplasm is abundant and pale the nuclei delay cord compression, and a larger initial 

large irregular hyperchromatic »,th large drtph d osc ofroenl s entheraOTCouldbeadininister«i 

stained nucleoli The cells are typically epithelial . . w , 0 _ .. otherwise 

and mitotic Bgnte, nomeroa, Tim .. little o, no «“ »P'<> I vain. oTSt 

stroma and no structural arrangement of the cells have been accomplished Ine \aiu v 
(b> Afttt radiation (Fig 13 b) The general first two cannot be doubted, the value 0* t 

architecture is the «ame The cells have a liquefied j ast ls questionable even though the W to 

Appearance apparently representing cytolysvs The j j SPCtIons showed the therapy to have 

nuclei of many of the cells are fragmented and b ° . The result of desensitizing S’* 
mitotic figures on the whole are very much fewer ° Pen eDective anc ‘ c y* ._ nnprnl2 H 

The stroma appears slightly greater and there are arm 1$ not to be dreaded as muen as 
deeply tamed lymphocytes throughout the stroma think for this patient learned to accommooa 
Dtatfwu An extremely malignant carcinoma of in part f or the loss of position sense 
epithelialtype (probably bronchogenic) sbow mg def r ... . , r^nmr.rdnz lesion 

mite effects from roentgen radiation (Diagnosis by Cases (Hi t No ) Const ic ng :> ^ 

Dr N C Foot Department of Surgical Pathology ) of the esophagi presumed to be cance ' 

i was prompt and the with roentgen ray One vest latec P? ,, 

a little mote induration shoulder and upper extremity period 01 
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Fig 15 Casej Photograph of autopsy specimen 1 , Stricture of esophagus, site 
of healed neoplasm 2 , Tumor mass, outlined by heavy dotted line, the inferior surface 
of the first rib is indicated by a fine dotted line and the tumor passes up through the 
arch of this rib 3, Tracheobronchial lymph node involved by metastasis 4 , Part of 
thoracic sympathetic chain dissected from tumor 5, Brachial plexus 


cation, and fenestration of aortic valves, patent 
foramen ovale, arteriolar nephrosclerosis, fibrous ad- 
hesions and pleural thickening of both pulmonary 
apices, fibrocalcified scar of left apex, calcified tuber- 
culous nodules of both lower lobes, calcified tubercu- 
lous tracheobronchial lymph nodes, left, perisple- 
nitis, chronic passive congestion of the liver, benign 
prostatic hypertrophy, hypertrophy of bladder, 
slight cystitis (Report from Department of Pathol- 
ogy, Cornell Medical College ) 

This case illustrates that occasionally a 
tumor at the thoracic apex will not produce a 
complete Horner’s syndrome though in view 
of the findings at autopsy, no doubt myosis, 
ptosis, of the eyelid and enophthalmos would 
have appeared had the patient lived longer 
The significance of the dilated pupil will be 
discussed hereafter 

The case also is an illustration of an unusual 
instance in which with roentgenotherapy the 
primary lesion disappeared leaving secondary 
carcinoma which failed to respond to the same 
therapy While the existence of esophageal 
carcinoma was not verified by biopsy the 
clinical and roentgenographic improvement 
that occurred would seem to be sufficient 
evidence 


ANATOMY 

The apex of the chest is a region that is in- 
frequently pictured as an anatomical unit 
For purposes of considering the mechanisms 
accounting for various symptoms and signs 
resulting from tumors here, some of the more 
important landmarks should be pointed out 
The upper part of the thoracic cage narrows 
abruptly and the lung, in the confines of the 



Hg 16 Case 3 Photomicrograph of the tumor at the 
thoracic apex Note invasion bj tumor cells of, 1 , an 
arterial lumen anti, 2, perineural lymphatics of a nerxc 
(Hcmatoxjhn-eosin ) X113 
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The starch iodine sweat test showed diminished 
to absent sweating over the left side of the face 
neck upper thorax and upper extremity Skin 
temperatures were i to 3 degrees higher in the left 
upper extremitj Routine laboratory tests were 
normal Roentgenograms of the chest showed a 
diffuse shadow at the left ape* extending into the 
soft tissues of the supraclavicular region there was 
also an elevation of the left diaphragm but since 
the chest was not fluoroscoped it is impossible to a> 
that this represents a phrenic palsy (Fig 14) No 
involvement of bone w as observed 
During the period of observation he was seen to 
be suffering greatly from pain in the extremity even 
though he received a grain of codein every 4 to 6 
hours Morphine did relieve the pain for a short 
time on several occasions Continued roentgeno 
therapy appeared to have no benefit lie developed 
a loose non productive cough and was losing weight 
Operation Underavertin anesthesia with addition 
of small amount of ether a laminectomy was done 
from fifth cervical to third thoracic and the left 
posterior nerve roots of the fifth sixth seventh and 
eighth cerv icals and first second and third thoracics 
were cut No tumor tissue was seen The patient 
appeared to stand the operation well 

Bronchopneumonia developed in both lungs after 
operation and death occurred on the third post 
operative day March a j 1038 

lutopsv (No 0*36 ) The body was that of a 
well developed but rather poorly nourished man of 
73 years There was light pufliness of the left fore 
arm and hand and a firm mass was palpated in the 
left supraclavicular region There was a recently 
healed surgical incision over the vertebral spine from 
mid cervical to mid thoracic region 



In the mediastinum and neck the finding of mtere-t 
was a firm tumor mass in the left infradmevhr 
region (Fig ij) This mass lay out ide the parietal 
pleura in the paravertebral region and showed no 
tendency to extension anteriorly into the mediasti 
num It was attached to the upper lobe of the left 
lung along its medial aspect by easily broken fibrous 
adhesions It completely filled the area encircled b\ 
the first rib and incorporated in the mass were the 
sympathetic trunk theneryesof the brachial pleius 
and thesubclayian artery and vein The tumor was 
closely adherent to the first two ribs particularly at 
the y ertebral ends and to the sides of the bodies of 
the adjacent vertebras There was no direct con 
nection of the mass with the e ophagus The cut 
section of the tumor showed white fibrous tissue m 
which were islands of pale yellowy h tissue and areas 
of anthracotic pigment the latter represented in 
corporated ly mph nodes which had lost their identity 
There were several lymph nodes in the mediastinum 
involved with tumor tis uebut thev were not in con 
tinuity with the tumor mass 
The pleural cavities contained 100 to 300 cubic 
centimeters of cloudy amber fluid and there were 
adhesions at both apices The tumor at the left ape* 
was attached to the pleural surface of the lung but 
it did not involve the parenchyma Crepitation was 
almost absent in both lungs and replaced bv a di(Iu«e 
firmness Sections showed a moist irregularly lumpy 
surface with a calcified scar at the left apex and 
numerous small calcified nodules in both lower lobes 
The e ophagus at a point about 9 centimeter 
below the epiglottis was narrowed by whatappeatw 
to be a fibrous constriction of its wall The lumen at 
this point was one half the size of the rematning 
lumen but the muco«a over the area yvas smooth a 
normal in appearance . 

Microscopic examination of the tumor massatt 
thoracic apex (Fig 16) shows a wild looking mass 
epithelial tissue arranged in whorls of squamous ce 

containing pearl formations and prickle cells Mil 
figures are present Strands of this tissue are iny a l 
nerve sheaths and the walls of arteries The lu 
cells have not invaded parenchyma of tne * 
Similar squamous cell growth infiltrates a ly P 
node from the mediastinum . 

Microscopic examination of a section ' ro1 " 
area of stenosis in the esophagus shows 
There is a slight lymphocytic infiltration with 
leucostasis in the ly mph spaces and the conncc 
tissue is increased ». .. „f 

The primary diagnosis included fibrous c 
e ophagus with partial stenosis (x rav ,rra<i,at , 
carcinoma of the esophagus 1 year) *1<» |n 
cell carcinoma of left inf rada vicula r r ^8 1 ° . . us 
yolvement of the reg.on of the left brachial I 
sympathetic trunk and ap lc al pleura 
bronchopneumonia of all lobes of both lungs acute 

^The^ accessory diagnoses included * r t erl ^ cl "^ 1 , < 
of thoracic aorta abdominal aorta ° c alcifi 
plenic iliac and coronary arteries sclerosis 
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plete clinical and pathological report of a case 
having a primary epithelial carcinoma of the 
pulmonary apex producing a “phremcopupil- 
lary syndrome” with pam and paralysis of the 
upper extremity They also cited an identical 
case reported by Ricaldoni in 1918 Tobias, in 
1932, discussed the symptom complex pro- 
duced by tumors of the thoracic apex and 
cited 5 cases, 4 of these were diagnosed pri- 
mary carcinoma of the lung, 2 having had 
autopsies, and the fifth was proved at opera- 
tion to be unsuspected gastric carcinoma 
metastasizing to the apex of the chest 

In more recent years (since Pancoast’s last 
report in 1932 to January r, 1938) cases singly 
or in small series have been reported, mostly m 
the literature of this country Although a few, 
unrecognized under other titles, may have 
escaped notice an analysis of the cases (includ- 
ing the cases of my series) with similar clinical 
pictures and autopsy studies shows that 15 
were carcinomas of the lung primary in the 
apex, 2 were squamous cell carcinomas of 
branchial origin; x was sympathoblastoma, 
3 were epithelial carcinomas of unascribed 
origin, 1 was metastatic carcinoma from the 
pancreas; and 1 was metastatic from the 
esophagus Eight other cases during the same 
period of time have had biopsies and in 5 a 
diagnosis of bronchogenic carcinoma was made 
Primary carcinoma of the lung From these 
studies it is evident that the majority of cases 
have had their symptoms as a result of primary 
carcinoma of the pulmonary apex, the neo- 
plasm having invaded the pleura and adjacent 
structures There has been a notable hesi- 
tancy in admitting that the cell types found 
in some of these tumors at the periphery of the 
lung could be primary there However, there 
is abundant and convincing proof that the cell 
type in carcinoma primary in the lung is not 
characteristic of any given level of the bron- 
chial tree but is dependent upon the differen- 
tiation attained Samson has further pointed 
out that “since all epitheha from the trachea 
to the terminal bronchioles (and possibly the 
alveolar lining cells) have the same embryo- 
logical background, an equivalent potentiality 
in the production of neoplastic cell types 
should occasion no surprise ” In the series 
under consideration all of the three funda- 


mental cell types have been found, namely, 
the undifferentiated cell carcinoma, the adeno- 
carcinoma, and the squamous cell carcinoma, 
the last has been most frequent 

An argument brought by Pancoast in 1932 
against the pulmonary origin of these apical 
tumors was the lack of hilar, mediastinal, and 
pulmonary metastases (“intrathoracic metas- 
tases”) But of the cases shown at autopsy to 
have bronchogenic tumors at the apex, 33 per 
cent had involvement of mediastinal or hilar 
nodes Thirty per cent was quoted by Miller 
and Jones in a study of 808 cases of primary 
carcinoma of the lung It might be added that 
in this series of apical carcinoma, metastasis to 
distant organs occurred about as frequently as 
would be expected for bronchogenic carcinoma 
regardless of location in the lung. 

Other epithelial tumors at the apex of the chest 
It has not been a simple matter m many of the 
reported cases for the authors to decide that 
an epithelial tumor, even when completely 
exposed at autopsy, arose from the lung and 
spread to adjacent tissues instead of from out- 
side tissues to the lung Biologically carci- 
noma represents a single disease and there is 
often no way of tracing its histogenesis abso- 
lutely Clarke (before the American Associa- 
tion of Pathology) reported the detailed 
autopsy findings of a case “with the clinical 
findings described by Pancoast ” Grossly the 
neoplasm involved the apex of the lung and 
the adjacent structures in the thoracic apex 
It was an epithelial carcinoma which he stated 
could possibly be primary in the lung but 
could also possibly be derived from a branchi- 
ogenic “rest”, he could see no way of establish- 
ing the correctness of either diagnosis The 
sections of the tumor had been submitted to 
Ewing, Mallory, and Wolbach and although 
all had agreed upon its epithelial nature they 
disagreed upon its origin No doubt others 
have unhesitatingly called similar tumors 
bronchogenic neoplasms 
Two cases of squamous epithelial tumors 
existing in the thoracic apex, depressing the 
lung but not actually invading it, have been 
reported by Fried (11) The tumors had in- 
volved adjacent vertebrae, ribs, and nerves, 
producing symptoms and signs essentially the 
same as do the bronchogenic tumors with the 
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Fig 17 DiaRtatn o( an anatomical preparation shotting 
region invaded by a tumor at the left thoracic spec The 
clavicle and sections of the subclavian artery and vein have 
been removed The ape* of the lung together with panetal 
pleura are depressed with a retractor The cervical nerves 
to the brachial plexus (fifth sixth seventh aiuf eighth 
cervicals) are seen emerging from their inter* eitebral 
foramina The first and second thoracic nerves are also 
seen The ejpOH-d sympathetic chain from below upward 
shows the second thoracic ganglion the first thoracic 
ganglion the inferior cervical ganglion and the mid 
cervical ganglion with their respective rami 


first ribs, takes on a pyramidal shape the ape* 
of tvhich protrudes for a short distance into 
the base of the neck The boundaries of this 
opening in the thoracic apex through which 
lung and parietal pleura protrude arc the 
U shaped first rib the body of the first tho 
raoc vertebra and the superior mediastinum 
The subclavian artery and vein and the loner 
nerves going to the brachial plexus (cervical 
8 and thoracic 1) arch over the pleura as they 
pass laterally , the remaining nerves forming 
the brachial plexus are in close proximity 
With the pleura and lung retracted from the 

vertebral ends of the upper ribs (Hg 1:7) the 

first two intercostal nerves may be seen to 
emerge from the intervertebral foramina and 
the thoracosyropathetic ganglionic chain lies 
on the surface of the bodies of the vertebre 


just anterior to the heads of the ribs This 
chain is connected to the various spinal nerves 
b> small rami and it extends on up into the 
neck as the cervical sympathetic chain The 
important structures of the superior medi 
astinum such as the great vessels trachea 
esophagus, phrenic and recurrent laryngeal 
nerves, are also to be kept m mind Obviously 
a comparatively small tumor may involve a 
large part of the structures confined m this 
area and produce widespread manifestations 
of its presence 


A consideration of the various types of neo 
plasm that can occur at the apex of the chest 
producing the clinical picture under considers 
tion requires a review of the literature 10 ms 
first paper in 1924 Pancoast (26) thought * 
was dealing with an endothelioma of t e 
pleura, 2 of the cases had had biopsies out 
none had had postmortem examination Hen 
derson tn 1930 no doubt influenced b> 
attitude, reported 3 cases without autopsy and 
mentioned s others all of which were dug 
nosed pleural endotheliomas Since then 
case of pleural endothelioma of the a P e ' , 
been reported although the possibility 0 
diagnosis is often considered differentially 
Pancoast (27) later refuted his previous stan 
when, in ««,. he declared that a rev w ot tk 
slides of hue of his original cases shoo™ 
‘spmocellular caranoma ' He reasoned, a m 
encountering 4 more cases mth '*ntia 
clinical and roentgenographic feature , 
neither pleural endothelioma nor primary 
emoma of the lung would more than rare!) 
produce this clinical picture He S “K' S ‘“ 
therefore that the tumor as a distinct ent t) 
might take Its origin in an embp onol «P* 

‘ nst similar to those produci „ 1 . 

ogeme carcinoma It i» difficult to sj 

ifjrsrrSS 

&TJ3aK32££tsS5 

With the interest arousedm cues 
other studies have come to . ligb V° 
and Lcrehoullet in J«i had given 
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Vertebfal structures before producing medias- 
tinal symptoms 

Other possible tumors of the thoracic apex. 
It is possible to postulate innumerable kinds 
of tumors in this region Certainly secondary 
malignancy from distant neoplasms must 
always be kept in mind. Tobias’s case of un- 
suspected secondary gastric carcinoma, a case 
mentioned by Evans of secondary carcinoma 
from the breast 8 years after mastectomy, and 
Case x of metastasis from the pancreas are 
examples of this Such lesions as aneurisms 
of the subclavian artery, lipomas, chon- 
dromas, sarcomas of vertebras or ribs, and in- 
flammatory tumors have been mentioned, 
but no cases of these rarer possibilities have 
come to light in the literature 

SYMPTOMATOLOGY 

The tumors that occur most frequently in 
the thoracic apex are those that characteris- 
tically appear in middle life. Of 50 cases with 
varying types of neoplasm included in this 
study the average age was 57 years, the 
youngest 30, and the oldest 73 Only 4 were 
women The right side was involved a little 
more frequently than the left 
The outstanding symptoms of these tumors 
have been those due to irritation or damage 
to the upper intercostal nerves, the brachial 
plexus, and the thoracocervical sympathetic 
ganglionic cham. These symptoms in one 
form or another have been almost without 
exception the first to appear and the most 
prominent throughout the course of the ill- 
ness Cough has been present in less than half 
of the cases; when present it has frequently 
been non-productive and has not appeared 
until the disease was well advanced A few 
have had bloody sputum but only one devel- 
oped massive hemoptosis Encroachment of 
the tumor upon the subclavian and jugular 
veins has sometimes resulted in distended 
veins and edema of the neck, shoulder girdle, 
or upper extremity, similar encroachment 
upon the subclavian artery has produced di- 
minished amplitude of the pulse and lower 
blood pressure in that extremity. A few pa- 
tients have complained of symptoms such as 
dyspnea, dysphagia, and hoarseness when 
the tumor has compressed structures of the 


mediastinum Loss of weight in the early 
stages of the disease has usually been mod- 
erate or unnoticed, but in the later stages 
there is increasing weakness and loss of weight, 
not infrequently advancing to an extreme 
emaciation. The unbearable pain of the 
disease with loss of appetite no doubt con- 
tributes to this terminal state of malnutrition 
In addition, of course, various symptoms may 
occur as a result of the existence of the tumor 
in other organs 

ANALYSIS OF NEUROLOGICAL SYMPTOMS AND 

SIGNS ON THE BASIS OF THE NERVOUS 

STRUCTURES INVOLVED 

The neurological symptoms and signs are 
the most important part of the clinical pic- 
ture of tumors of the thoracic apex A glance 
at Figures 11 and 17 will serve as a reminder 
of the relative locations of the important 
structures that are damaged from compres- 
sion or actual perineural invasion by neo- 
plasms in this region 

Pam Pain, which has almost always been 
the first symptom of the disease, is said to 
have begun in the region of the scapula or 
“shoulder” in half of the cases. In the other 
half it began in the front of the upper chest, 
the axilla, the inside of the arm, the ulnar 
side of the forearm or in various combinations 
of these areas One of the distinctive features 
of the pain, however, is that at the outset it 
is not likely to cover a large area, nor is it at 
first radiating, but it is more inclined to exist 
in a rather limited area. The original pain is 
both deep and superficial and variously de- 
scribed as boring, burning, stinging, gnaw- 
ing, deep-seated, knife-like, or shooting More 
often it comes in paroxysms which may be 
induced by general physical exertion, motion 
of the shoulder or coughing; in others it is 
constant from the start Some authors have 
stressed the point that it is worse at night 
but this can be said of almost any persistent 
pain 

Pain in any of the sites mentioned is in- 
dicative of irritation of definite spinal nerves 
or their branches Occasionally pain in the 
shoulder may result from pressure upon the 
phrenic nerve In the scapular region it may 
be the result of one or more possible mecha- 
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posable exception that these two tumors cx 
tended antenorU as well as posteriorly and 
invaded the sternoclavicular joint This may 
be a mtnoc or valueless differential point but 
none of the tumors reported as bronchogenic 
had this characteristic Fried called the 
tumors * branchiomas, indicating that they 
arose from epithelial remnants of branchial 
clefts Since there are normally no epithelial 
elements in that region the rationale is con 
vuicvng kelman and Schlczinger also Graef 
and Steinberg reported 2 additional cases of 
epithelial carcinoma which merely depressed 
the apex of the lung without invading it 
although these authors were loath to desig 
nate the origins In Fried s cases there were 
no distant metastasrs whereas in the last cases 
there were 

There is always the possibility that epilhe 
Iial tumors in this region may be metastatic 
from primary lesions iR the nasophary ox, oral 
cavity submaxillary gland sublingual glands, 
thyroid parathyroid carotid body thymus 
bronchi or esophagus Case 5 is a good exam 
pie of how metastasis from one of these struc 
tutes can produce a clinical picture like that 
produced by any other apical tumor It i» 
rather surprising that more cases of this kind 
have not appeared in the literature although 
the reason is doubtless due to the fact that 
metastases from a 1 now n primary lesion occa 
Sion little difficulty in differential diagnosis 
Yet there are frequently instances ol small 
neoplasms particularly in the nasopharynx 
that go unrecognized as the sourcL of exten 
give metastasis in the neck and elsewhere 


I my primary neoplasms of this kind may 
easily be overlooked even at postmortem 

Neurogenic tumors Tumors having their 
origin from the various elements that com 
pose the somatic and sympathetic nerves and 
ganglia ol the chtst arc receiving increasing 
rtcogn j tion A discussion of their etiology mid 
genesis is beyond the scope 0/ this discourse 
and the subject has recently been reviewed 
by Andrus and by Foot of this chmc 

Y case of mtrathoracic svmpathoblastoms 
‘ producing the symptomatology of a supenor 
pulmonary sulcus tumor’ has been fully 
reported by Fro't and Vlolpaw 1 The tumor 
had invaded the apex of the lung adjacent 
ribs, and vertebra? and its gross features were 
no different from those presinted by the more 
frequently occurring bronchogenic caicmoiras 
in this region The sy mpathoblasloma is * 
comparatively rare tumor in the chest Most 
Ircquent neurogenic tumors here are the neu 
rofibroma, the ganglioneuroma, and the tvun 
noma (or Schwannoma), while often benign 
they are likely to become malignant Case 
3, which unfortunately lacks postmortem 
studies is a good example of a malignant neu 
rmoma Undoubtedly occasional cases pie 
senting the syndrome of Pancoast will be 
found to possess benign or malignant neuro 
genic tumors 

Mediastinal tumors While the clinical phe 
nomena associated with tumors exclusively 
in the upper mediastinum are distinctive and 
unlike those encountered with tumors ex 
clusively in the apex of the chest the distinc 
tion is not so sharp when either becomes m 
vasive The bronchogenic carcinomas of the 
apex frequently produce symptoms from 
mediastinal compression or invasion On toe 
other hand, Browder and De Y'eer incluaeu 
in their senes a case of thymic carcinoma 1" 
which the early clinical developments ttere 
those of a tumor of the thoracic apex even 
the roentgcnographic appearance in the eary 
stages was not characteristically that at a 
mediastinal tumor Most of the : neurogen 1 
tumors would be properly grouped as meaias 
ttnal but they lie m the posterior mediastinum 
and these growths commonly involve para 
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forearm and hand have been the usual sites 
Palsy, atrophy, and reflexes Weakness and 
atrophy of muscles of the extremity are im- 
portant signs in this syndrome Rather early 
in the illness patients notice weakness which 
characteristically is manifest first in the hand 
grasp and in fine motions of the fingers but 
which later involves more and more of the 
extremity until complete paralysis may ensue, 
although this does not usually happen It has 
been confusing to find marked weakness some- 
times long before atrophy has appeared and 
without reflex changes In some, the pain 
associated with muscular activity has no 
doubt diminished the vigor of voluntary mo- 
tions Atrophy is most prone to appear first 
in the small muscles of the hand, later it may 
be evident in the entire extremity Since the 
lowernerves (eighth cervical and first thoracic) 
forming the brachial plexus are characteris- 
tically the first to be involved, the first signs 
of atrophy are seen in the hypothenar and 
interosseous muscles that these nerves inner- 
vate. Fibrillary twitching of the muscles of 
the extremity present, no doubt, at some stage 
in all cases has been infrequently mentioned 
The state of the reflexes also has been referred 
to by comparatively few, impairment or ab- 
sence of wrist jerks has accompanied some of 
the cases, and diminished triceps and biceps 
as well, in a few of the more advanced ones 
Manifestations of irritation and destruction 
of the sympathetic chain Horner’s syndrome 
has been considered to be an early and essen- 
tial finding in the diagnosis of tumors in 
the thoracic apex This syndrome is one of 
paralysis and results from destruction to 
the thoracocervical ganglionic chain at or 
above the first thoracic sympathetic ganglion. 
Horner’s syndrome strictly includes homo- 
lateral ptosis of the upper eyelid, myosis, 
enophthalmos, with anhydrosis, and flushing 
of the face But it seems that too little atten- 
tion has been given to less spectacular sym- 
pathetic phenomena which doubtless often 
antedate the complete Horner’s syndrome 
In many cases, particularly in early stages, 
irritative sympathetic phenomena must have 
been present as they were in 3 of my cases. 
Also, although a few observers besides myself 
have noted absence of sweating of the neck 


and face prior to the ocular signs, the real 
significance of this is not generally understood 
Preganglionic fibers enter the sympathetic 
chain via white rami from each thoracic 
nerve, there are none from the cervical nerves 
Postganglionic fibers pass via gray rami, not 
only back to the intercostal nerves, but also to 
all the nerves of the brachial plexus Other 
fibers ascend in the cervical chain and are 
given off at higher levels 

In the past it has been taught that pre- 
ganglionic fibers having vasomotor, sudo- 
motor, and pilomotor functions in the face, 
neck, and extremity, come from the first, 
second, third, and fourth thoracic segments of 
the cord, also (20) that the special fibers to 
the eye come from the first and second seg- 
ments In man it has been my observation, 
and that of others (29), that when all the cen- 
tral connections of the upper thoracic chain 
have been cut, except the first thoracic pre- 
ganglionic fibers, there is homolateral loss of 
sweating in the upper chest, axilla, upper ex- 
tremity, neck and face, but no change in the 
eye and no flushing of the face This means 
that before a complete Horner’s syndrome 
can develop it is necessary to destroy the 
sympathetic chain at or above the first 
thoracic ganglion Thus, it is an easy matter 
to account for anhydrosis of the face without 
ocular changes in a number of cases with 
apical tumors Since a majority of the tumors 
under consideration impinge first upon nerves 
below the first thoracic it is likely that sym- 
pathetic paralysis without ocular signs is 
present early in the disease But unless such 
paralysis is deliberately looked for it may be 
missed The simplest and surest test is the 
starch-iodine sweat test 

While sympathetic paralysis is a rather 
common clinical phenomenon, sympathetic 
stimulation or irritation produced by in- 
flammation or a compressing tumor, is not, 
in fact, its occurrence is categorically denied 
by some However, a number of reliable 
observers have noted a dilated pupil on the 
side of active apical tuberculosis and in one 
of the cases of apical tumor in this study 
(Tobias) “Horner’s syndrome had been pre- 
ceded by signs of sympathetic irritation.” 
From Cases 1, 3, and 5 I wish to point out 
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msms (Fig 18) First there is the likelihood 
that this initial pain m many cases is from 
irritation of the parietal pleura The visceral 
pleura is insensitive but the panetal pleura 
is richly supplied with fibers from the inter 
costal nerves and stimuli arising in the pane 
tal pleura produce surface pain which has a 
corresponding segmental distribution This 
is a type of referred pain and is spoken of as a 
“pleurocutaneous reflex ” Thus apical tumors 
impinging on panetal pleura might be ex 
pected to be accompanied by pain in cutane 
ous areas pnncipally in the scapular region, 
first, second thud, and fourth thoracic Other 
possibilities in the production of this pain are 
the direct irritation of one or more upper 
thoracic nerves as they emerge Iran their in 
tervertebral foramina or less plausible, the 
direct irritation of posterior cutaneous rami 
of these spinal nerv es , , , 

The areas of distribution of the individual 
spmal nerves m the shm vary cons.derably 
and overlap each other, Figure 19 is a mo<h6 
“ t ,„„ of one of the most frequently accepted 
Sams of the distnbut.on The d,agram 
Scales the spmal nerves involved when 


pain appears in areas other than the scapular 
in the anterior upper chest (second, third, and 
fourth thoracic), the axilla (thud and fourth 
thoracic), the inner aspect of the ann (second 
thoracic), the ulnar side of the foreann (first 
thoracic), etc The various sensory areas of 
the axilla, arm, and foreann are actually sup 
plied by distinct nerves, such as the medial 
brachial cutaneous and the medial ante 
brachial cutaneous but it is the irritation of 
the various components of these peripheral 
nerves usually m or near their intervertebral 
foramina, that produces the segmental pain 
As the disease progresses, pam almost ai 
ways increases in its seventy and frequency 
until it becomes an unbearable constant dis 
tress requiring opiates for relief A typical 
protectiv e posture to avoid increasing the pain 
is a tilting of the head ton ard the shoulder and 
fixation oF the extremity m close adduction 
and flexion against the chest The pain a “> 
gradually increases in its extent IR «« 
bronchogenic neoplasms particularly , one can 
frequently follow the advance of the grown 
by the appearance of pain in successive areas 
For example in Case 3, the pain began in the 
upper chest and scapular region (third thora 
cic), it later involved in succession the inner 
aspect of the arm (second thoracic) andthe 
ulnar side of the forearm and little fing« 
(first thoracic) In some cases the &*** » 
volves all the nerves to the brachial plexus 
(fifth cervical to first thoracic) W 
encroach upon nerves coming from the « 
vical plexus If the latter feurs, the patient 
experiences pain m the side of the 
tending up to the jaw or behind the ear 
be may develop a protective attitude of the 
head like that of torticollis 

Paresthesias and sensory changes Sensory 
phenomena of some kind hav 
Sver half of the and 

tbesias have been largely >« , 

include such subjective sensation, ; ut» rg > . 

nns and needles »Idnes_s, teavuness,^ 


area has been evttemely , 0M 0 f 

have had demonstrable mp: um « ^ sl de of 
sensation but when presen 
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Early diagnosis may be much more diffi- 
cult The symptom of pain, usually having 
a segmental distribution, may be present for 
weeks or months before symptoms or signs 
develop sufficiently to allow a diagnosis A 
careful neurological examination including 
tests for sympathetic nerves in these early 
stages is extremely important Changes in 
percussion, fremitus, and auscultation have 
frequently been entirely absent at the apex 
until the last stages of the disease. 

Roentgen examination The typical findings 
that one might expect would be the presence 
of a dense shadow at the pulmonary apex and 
destruction of adjacent ribs and vertebra 
These features were originally pointed out by 
Pancoast as findings necessary to the diag- 
nosis, but experience has shown that often 
there has been an unnoticed or an insignifi- 
cant looking apical shadow present until quite 
late in the course of the disease The most 
frequent mistake has been to make a diagno- 
sis of fibrosing apical tuberculosis from the 
appearance of the roentgen plates Of course, 
in the later stages of all cases the tumor casts 
a more convincing shadow, but even then 
the appearance of the shadow cannot be relied 
upon to indicate the kind of tumor that is 
present Destruction by erosion or invasion, 
of the upper ribs or portions of the lower 
cervical and upper thoracic vertebra, has 
been present in more than 90 per cent of the 
cases In some of these cases, however, 
destruction of bone was not demonstrated 
till very late in the disease while in others it 
was seen only at autopsy Perhaps the most 
characteristic finding in this respect has been 
destruction of the vertebral ends of one or 
more of the upper four ribs (second rib most 
often) Deviation of the trachea and esopha- 
gus, widening of the mediastinum, intrapul- 
monary metastases, and elevation of the dia- 
phragm are some of the other signs to be 
looked for on roentgenograms of the chest, 
incidentally, pleural fluid has not been a fea- 
ture of the cases of this series 
Differentia! diagnosis There is probably 
no way of reliably distinguishing between the 
various kinds of neoplasms that may occupy 
the thoracic apex except by biopsy and even 
then, as past experience has shown, the micro- 


scopic examination may show an epithelial 
neoplasm, the origin of which is indeterminate 
without a necropsy examination But in only 
rare instances will the differentiation of the 
kind of neoplasm be of any ultimate signifi- 
cance in the course of the disease It is of 
much greater importance, particularly in the 
early stages, to differentiate other diseases 
which may be confused with neoplasm here 

Tuberculosis m this region can reproduce, 
at least m part, many of the signs and symp- 
toms of a neoplasm Even more confusing is 
the fact that both fibroid and active tuber- 
culosis have been found in conjunction with 
neoplasms of this series and the suggestion 
has been made (Fried, 10) that tuberculosis 
may be a predisposing factor not only in the 
origin but in the direction of extension of the 
tumor. 

Inflammatory, degenerative, or neoplastic 
diseases of the lower cervical and upper dorsal 
cord may reproduce any or all of the neuro- 
logical manifestations of apical neoplasms, 
Pancoast’s very first case was explored by 
Frazier and Spiller for a cord tumor 

Authors have mentioned many other diag- 
noses made in their cases particularly in the 
early stages of the disease A few of those 
commonly mentioned are cervical rib, bra- 
chial neuritis (traumatic or inflammatory), 
arthritis of the spine or shoulder, myositis 
and bursitis of the shoulder 

PROGNOSIS 

Since the cases reported as having the 
clinical syndrome under discussion have so 
far all had malignant neoplasms at the 
thoracic apex, mortality is 100 per cent 
However, it is probable that occasionally a 
benign tumor (most likely neurogenic) will 
be cured by surgery and because of this a 
biopsy of the tumor is always desirable. The 
period of survival after the onset of pain in 
this series has been between 5 and 24 months, 
averaging about 14 months 

TREATMENT 

Although the survival period has been 
comparatively short in this condition it is a 
very long time for a patient to suffer the bit- 
ter pain present in almost every instance 
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what I believe are manifestations of sym 
pathetic irritation (a) In Case t the patient 
*as frequently found to have a 11611 demar 
cated area over the inside of the arm from 
axilla to a point just below the elbow where 
there w as prominent goose flesh and beads of 
sweat, since these phenomena were so sink 
ing and had a segmental distribution (second 
thoracic) there seems little doubt of thur 
significance (b) In Case 3 a somewhat 
comparable phenomenon appeared when the 
patient was under emotional stress At such 
times he de\ eloped a well localized area of 
profuse sweating and blanching in the center 
of an area of anhidrosis (c) In Case 3 then 
is the patient's trank story that he had a 
period of excessive sweating of one side of the 
face neck, and ext remit j On admission he 
was found to base anhidrosis of these areas 
representing sympathetic paralysis coming 
after a ptnod of sympathetic hyperactivity 
It will be remembered that this same patient 
also had a dilated pupil on the side of the 
lesion and it is tempting to consider it as a 
turther manifestation of direct stimulation of 
the sympathetics But a more plausible et 
planation suggests itself, namely that it is a 
ciliary reflex comparable to that produced bv 
pinching the skin of the neck However this 
does not absolutely preclude the possibility of 
direct sy mpathetic stimulation and mydriasis 
Phrenic and laryngeal nerve palsy White it 
is necessary for the tumor to exert mediastinal 
pressure before the^e two nerves are injured 
paralysis of the diaphragm or hoarseness 
h3S been mentioned in a few cases 

Cord compression A number of authors 
ha\e stressed the fact that neoplasms of the 
thoracic apex tend to grow into the inter 
vertebral foramina and compress the nerves 
as they emerge But few have been impressed 
with the frequency with which the tumors 
extend on through the foramina and expand 
into the spinal canal to compress the cord, 
producing loss of sphincter control and loss 
of sensation and motion below that level 
Extension of this sort occurred m Cases 2 and 
4 (Fig 11) In an analysis of the reported 
cases, there was complete or partial compres 
sion by symptom or bv autopsy finding, in 
about 20 per cent of the cases The descrip- 


tive term "hourglass’ or "dumbbell” has 
been applied to tumors that have an into 
spina) and extraspmaj enlargement connected 
by a narrow process which joins them through 
an interv ertebral foramen or through an inter 
laminar space Heuer in a study of ‘ So 
called Hour glass Tumors of the Spine 
found 37 cases implicating the dorsal cord 
neuromas neurinomas, neurofibromas fibro 
sarcomas ganglioneuromas, and chondromas 
all h4d about equal incidence None repro 
duced the exact group of symptoms under 
consideration here but that is because none of 
the tumors in his senes occurred high enough 
in the thorax 

Intracranial metastasis Since the majontv 
of neoplasms at the thoracic apex are broncho 
genic, comparatively frequent intrscransl 
metastasis might be expected Miller and 
Jones state an incidence of 9 5 per cent in 808 
cases of bronchogenic carcinoma However 
in the 50 cases of this study only 3 were found 
to develop clinical manifestations of intta 
cranial metastasis, none was found m the few 
cases m which a postmortem examination of 
the brain was earned out 


MAGVOSIS 

When the tumor is large and the signs are 
well advanced, recognition of the presence 0/ 
a neoplasm at the thoracic apex should not 
be difficult Complete Horner’s syndrome 
anhydrosjs of the upper extremity and upper 
chest, palsy , atrophy and sensory changes of 
the extremity, the physical and roentgeno 
graphic eyidence of a mass, at the apex and 
various other secondary manifestations all 
produce a staling chmcal picture At least 
two thirds of the cases have had palpab e and 
sometimes, tender masses in the supraclaycu 
lar region , in occasional cases extension of the 
tumor has been palpable in the back, jo the 
anterior chest wall or in the anterior infra 
clav icuf a r space Distended v eins in the neck 
extremity and chest wall or edema ot the 
extremity or supraclavicular space have been 
mentioned in 20 per cent of the cases Dimi 
nution of blood pressure and pulse in the ex 
tremtty is rarer Clubbing of the finger* has 
been noticed rather infrequently considering 
the nature of most of the tumors 
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carries with it certain serious hazards, and it 
may not afford complete relief of pain 

Multiple posterior root section is not a par- 
ticularly dangerous operation, if enough roots 
are cut complete relief of pain will result; at 
the same time that the cord is exposed any 
intraspinal extension of the tumor can be re- 
moved and wide laminectomy done to avoid 
cord compression While a completely dener- 
vated upper extremity is largely useless, it is 
a small price to pay for being spared untold 
pain I can see little or no advantage in com- 
bining chordotomy and root section. 

Finally, the plea for early recognition and 
decision in these cases is prompted by the fact 
that it is eminently unfair, not only to the 
patient but to the surgeon, to propose opera- 
tion only after the patient becomes emaciated 
and has developed morphine addiction. 

SUMMARY 

1 Five cases having different tumors at 
the apex of the chest are described. The 
symptoms and signs are more or less alike and 
conform to the clinical picture originally de- 
scribed by Pancoast 

2 The literature dealing with “apical neo- 
plasms” and “superior pulmonary sulcus tu- 
mors” has been reviewed The anatomical, 
pathological, clinical, and therapeutic aspects 
of the entire group have been summarized and 
briefly evaluated 

3 Special emphasis has been placed upon 
the neurological manifestations of tumors at 
the apex of the chest 

4 A plea is made for early recognition of 
these tumors and for intelligent treatment 
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cancer producing symptomatology of superior pul- 
monary tumor Radiology, 1937, 29 325 

19 Kelman, H , and Schlezinger, N S Tumor of 

superior thoracic inlet (tumor of superior pulmonary 
sulcus) Arch Path , 1937, 23 383 

20 Kuntz, A , and Furcolo, C L Complete sympa- 

thetic denervation of the upper extremity Ann 
Surg , 1938, 107 25 

21 Lloyd, M S Early classification and early diagnosis 

of cancer of bronchus, etc New England J Med , 
1935. 213 101 

22. Marcil, G E , and Crawford, B L Primary carci- 
noma of lung in apex Am J Cancer, 1936, 26. 137 

23 McWhorter, J E Malignant epithelial tumors of 

neck of unknown origin Ann Surg , 1929, 90 1 

24 Miller, J A , and Jones, 0 R Primary carcinoma 

of lung Am Rev Tuberc , 1930, 21 1 

25 Oliver, R L Malignant epithelial tumors of neck 

of branchiogemc origin Am J Cancer, 1935, 23 16 

26 Pancoast, H K Importance of careful roentgen-ray 

investigation of apical chest tumors J Am M Ass, 
1924, 83 1407 

27 Idem Superior pulmonary sulcus tumor, tumor char- 

acterized by pain, Horner’s syndrome, destruction 
of bone and atrophy of hand muscles J Am M 
Ass , 1932, 99 1391 

28 Samson, P C Entdiflerentiation in bronchogenic 

carcinoma Am J. Cancer, 1935, 23.741 

29 Smith wick, R H Modified dorsal sympathectomy 

for vascular spasm (Raynaud’s disease) of upper 
extremity Ann Surg , 1936, 104 339 

30 Stein, J J Clinical and pathological features of 

tumors occurring in region of apex of lung Texas 
State J Med , 1937, 33 293 

3 r oteen'er, P. E , and Fravcis, B T Primary apical 
lung carcinoma Am J Cancer, 1034, 22 776 
32 Tobias, J W Smdrome ipico-costo- vertebral doloroso 
por tumor apexiano Rev mid Lat -Am , 1032, 
17 1322 
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The early paw requires increasing doses of mention of the results {Pancoast s case) {b} 
codem, but this is usually soon supplanted by Chordotomy at third cervical segment (Ja 
increasing doses of morphine which in many cox’s case) Personal communication from Dr 
cases has failed to provide complete relief Jacox states that patient had return of pain 
Roentgen or radium therapy has its place in before death (c) Chordotomy below the fifth 
the treatment of these neoplasms and il has cervical root gave “more comfort and con 
been utilized m the majority of the cases But siderably Jess pain” (Stem's case) 
few if any cases ha\e shown regression of the 9 High chordotomy combined with section 
tumor even with large doses and as for the of posterior roots— 2 cases (a) Chordotomy 
effect on pain a very few have had partial at third cervical segment with section of third, 
and short lived benefit fourth, and fifth cervical roots No remark 

Paraiertebral alcohol injections were tried about result (Reiman and Schlezingers case) 
without success by Marcil and Crawford (b) Chordotomy at third cervical segment 

Surely it would be undesirable to inject alco wjtb section of fifth, sixth, and seventh rervi 

hoi accidentally into tumor tissue and, more cal roots Extradural tumor tissue was noted 


often than not, tumor impinges on nerves prox 
imal to the site where alcohol can be injected 

Operatise results Surgical experiences with 
these tumors, other than simple supradavic 
ular biopsy, may be profitably listed 

1 Exposure of the tumor through a pos- 
terior paravertebral approach but without 
attempted removal — 6 times (Pancoast s 3 
cases, Cases 1, a, and 3 of author s senes) 

1 Exposure of the tumor through a poste 
nor approach with attempted removal, at 
tended by severe hemorrhage contributing to 
postoperative death (Jacox s case 17) 

3 Exposure of the tumor through a poste 
nor approach and subtotal removal leaving 
mediastinal and cervical extensions Death 
on third postoperative day (Stem s case) 

4 Supraclavicular exploration with nega 
tive findings (Case 1 of author s senes) 

5 Supraclavicular exposure with division 
of the clavicle Partial removal of the tumor 
but abandoned because of patient spam ‘ due 
to involvement of the spinal nerves within the 
intervertebral foramina (Browder and be 
Veer a case) 

6 Supraclavicular exploration No visible 
tumor but lower brachial plexus found to be 
elevated and anterior scalene muscle cut 
Temporary relief of pain (Browder and De 
Veer s case) 

7 Supraclavicular exposure 01 inoperable 
tumor Section of edematous an tenor s-calene 
muscle Partial relief (Browder and De Veer’s 

Ca 8^ Chordotomy —3 cases (a ) High chordot 
©my done late in course of the disease No 


at lower end of exposed dura Patient Jud 
considerable pain during postoperative course 
and died within a month (Jacox's case, 18) 
10 Section of multiple posterior roots— 3 
cases (a) Unilateral section of posterior roots 
of first, second, third, and fourth thoracic* 
Incomplete relief of pain (Case 1 of authors 
senes) (b) Unilateral section of posterior 
roots of fifth sixth, seventh and eighth cent 
cals and first, second, third, and fourth tho 
racics Also partial removal of intraspmal 
extension of tumor Complete relief of pam 
(Case 4 of author’s senes) (c) Unilateral sec 
turn of posterior roots of fifth, sixth, seventh 
and eighth cemcals and first, second, ana 
third thoracics Death from pneumonia on 
third postoperative day (Case 5 of author's 
senes) 

Deductions concerning treatment Since ma 
hgnant neoplasms of the thoracic apex are 
incurable, effort should be made to relieve the 
severe pain accompanying them Morphine is 
often found to gne incomplete relief even m 
large doses and drug addiction is an unde 
suable state Roentgenotherapy has little to 
recommend it Alcohol injections are tm 
practicable and sure to fail The prognosis 
should be anticipated earl} m the patient s 
illness and suitable surgical measures should 
be taken to assure him comfort Any surg* 
cal procedure other than chordotomy or rout 
tiple root section is of no value In choosing 
between chordotomy and multiple root sec ion 
it must be remembered that chordotomy to 
be effective must be done above the fourt 
cervical segment This is a procedure that 
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carries with it certain serious hazards, and it 
may not afford complete relief of pain 
Multiple posterior root section is not a par- 
ticularly dangerous operation; if enough roots 
are cut complete relief of pain will result; at 
the same time that the cord is exposed any 
intraspinal extension of the tumor can be re- 
moved and wide laminectomy done to avoid 
cord compression While a completely dener- 
vated upper extremity is largely useless, it is 
a small price to pay for being spared untold 
pain I can see little or no advantage in com- 
bining chordotomy and root section 

Finally, the plea for early recognition and 
decision in these cases is prompted by the fact 
that it is eminently unfair, not only to the 
patient but to the surgeon, to propose opera- 
tion only after the patient becomes emaciated 
and has developed morphine addiction. 

SUMMARY 

i. Five cases having different tumors at 
the apex of the chest are described The 
symptoms and signs are more or less alike and 
conform to the clinical picture originally de- 
scribed by Pancoast. 

2 The literature dealing with “apical neo- 
plasms” and “superior pulmonary sulcus tu- 
mors” has been reviewed. The anatomical, 
pathological, clinical, and therapeutic aspects 
of the entire group have been summarized and 
briefly evaluated 

3 Special emphasis has been placed upon 
the neurological manifestations of tumors at 
the apex of the chest 

4 A plea is made for early recognition of 
these tumors and for intelligent treatment 
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THE INTERPRETATION OF LOWER SPINE INJURIES 

With Special Reference to Spondylolisthesis and Spondyloschisis 

GEORGE E PFAHr ER, M D , Sc D , and JACOB H VASTINE M D 
Philadelphia Pennsylvania 


T HE accurate interpretation and tie 
proper evaluation of the findings m 
the lower spine following an injury are 
very difficult, even when one has had 
much experience When the injury has been 
serious and one finds detunte evidence of frac 
ture, the problem of interpretation is relatively 
simple, and the associated clinical symptoms 
will be helpful In the evaluation of the damage 
done The greatest difficulty, however, occurs 
in that group of cases in which there has been 
a relatn elv slight trauma and in which some 
one else is presumed to be responsible for the 
accident The interpretation becomes espc 
cially difficult when the histon shows that 
after a relatively slight traumatism the patient 
goes about for a time »n much the same manner 
as usual, then after days or weeks especially 
after consultation with law's ers, he begins to 
complain of symptoms which -eem to grow 
progressively worse In such cases the his 
loiy not uncommonly reseals that the patient 
was able to carry on his usual occupation 
which may have been a laborious one with no 
symptoms preceding the accident but some 
time after the accident he suffered much pain 
much inconvenience and was unable to re 
sume his occupation 

A thorough roentgen examination of the 
spine in such a case may reveal a \ ery definite 
and positive displacement of a vertebra w ith 
suggestn e evidence of fracture which is indi 
cated by a decrease in the depth of the anterior 
portion of the body of the v ertebra and which 
may be interpreted as a compression fracture 
It is true, howev er, that the patient mav have 
the same symptoms and yet an ordinary 
anteroposterior film may show nothing ab 
normal (One should never depend upon an 
anteroposterior film alone m an examination 

H.e»J »t the Conferee « of F«»*n> Rediolog st Pbilad h*> » 
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of the spine ) Under such circumstances, it is 
most difficult for the roentgenologist or the 
surgeon to interpret and place a proper evalua 
tion upon the effects of the recent injury 
From the roentgenologist's standpoint the 
first essential is a set of good films, which have 
been taken to bring out especially the affected 
vertebra The minimum number of films re 
q Hired are an anteroposterior view made on a 
Potter Bucky diaphragm, a direct lateral view, 
and an oblique anteroposterior view of each 
side of the spine, so arranged as to demon 
strate the pedicles and the articular processes 
These oblique films are best made at an ap 
proximate angle ol 45 degrees, with the rota 
tion first toward the right and then toward the 
left, as emphasized by Hubeny, Ghormley and 
Kirklin and Morton After these preliminary 
films it may help to concentrate the field of ob- 
servation directly o\ er the affected vertebra 
Interpretation of these films demands the 
greatest amount of detailed study Each line 
in the roentgenogram produced in the verte 
bra above and below should be compared with 
those found at the site of injury In the 
anteroposterior view , the outlines of the arfic 
ular processes and the joint space between 
them should be carefully traced out The oval 
shadow of the pedicle shown in the antco 
posterior view should be compared and stuff 
led in detail as has been particularly empha 
sized by Steiner Si_hinz has published a fi ne 
illustration, No 1056, page Ojq, in his excel 
lent book 1 which shows a fracture extending 
directly through this process, thus making a 
break in the oval outline Follow mg injuries a 
careful study of the bone structure and the 
intervertebral discs is imperative for we be 
lieve that the intervertebral due rarely wiU 
show pathological changes roentgenograph 

»>chmz Baertsch Fnril Utobuch def * 3 

Auflafc i Bind p «« Uijwie reotgt mem m 



PFAHLER, VASTINE: THE INTERPRETATION OF LOWER SPINE INJURIES 601 


ically immediately after an injury Therefore, 
we believe that the presence of such changes 
indicates that some pathological process 
had previously been present Steiner says, 
“Isolated fractures of the arch are quite rare ” 
He has, however, published illustrations of 
such fractures. The differentiation of a frac- 
ture from a developmental neural arch defect 
will depend chiefly upon a careful study of the 
line of separation. A fresh fracture is apt to 
show a jagged, sharp line, and an old fracture 
should show either callus or absorption of the 
edges and the elimination of sharp lines, or it 
should show a sclerosis incident to repair In 
a neural arch defect, however, these changes 
are absent and would involve difficulty in 
interpretation only provided the first exami- 
nation was made a long time after the injury 
The most difficult cases of lower spinal in- 
juries to interpret are those in which roent- 
genographic examination shows some com- 
pression or decrease in the depth anteriorly of 
one of the vertebrae If this is associated with 
a spondylolisthesis and if there are also found 
bone changes which are more marked than 
could be expected to occur within the time 
between the injury and the x-ray examination, 
the difficulties involved are extraordinary 
Mitchell says, “Trauma in some form is 
always the actual exciting cause in spondy- 
lolisthesis, but in a few cases only is the condi- 
tion entirely traumatic in origin The pre- 
disposing causes of the condition are 

“i Unilateral or bilateral defects in the 
neural arch of the last lumbar vertebra, espe- 
cially between the superior and inferior artic- 
ular processes (spondyloschisis interarticularis 
congenita arcus vertebralis-Neugebauer) 

“2 Fracture of the superior sacral or lowest 
lumbar articular processes 
“3 Absence or asymmetry of the lumbosa- 
cral articular processes 

“4 Increased obliquity either of the sacrum 
as a whole or of its superior articular facets 
“5 Pressure deformity of the last lumbar 
vertebra as a result of prolonged strain 
“6 Pathological processes affecting bones, 
joints, or ligaments at the lumbosacral junc- 
tion Most modern writers, honever, do not 
classify lumbosacral pathological dislocations 
as cases of spondylolisthesis ” 



Fig 1 Roentgenogram of a fourth lumbar vertebra, of 
a s'A months fetus, furnished to us by the courtesy of Dr 
Molhe Geiss The illustration has been enlarged to five 
times the anteroposterior diameter of the vertebra The 
actual vertebra measured a half inch This illustration has 
been enlarged to i'/i inches This shows 1, a center of 
ossification for the body, and on the right side, 2, a center 
located in the region of the superior articular process, 3, a 
center which seems to form the postenor portion of the 
neural arch It will be noted that, on the right side, there 
is cartilaginous union between these two points On the 
left side, there appears to be a center of ossification compris- 
ing the entire arch The right and left segments of the arch 
have not united to form the spinous process 4, Isthmus — 
interarticular process— the usual site of non-union 

The traumatism to which Mitchell refers we 
believe may be a long continued, repeated, 
slight trauma or strain, occurring in the course 
of an ordinary heavy occupation If this were 
not true, one could not find the bone structure 
changes that are present in the roentgenogram 
and which may be found almost immediately 
after the accident 

Spondyloschisis All authors agree that 
interarticular neural arch defects (spomty- 
loschisis) of one of the vertebra: are by far one 
of the most important predisposing factors 
These defects may be unilateral 01 more often 
bilateral, and are probably developmental in 
origin The neural arch develops usually and 
normally from one center of ossification on 
each side, but more than one center may be 
present If these separate centers do not unite 
to form a bony arch a defect develops and as a 
consequence, the vertebra lacks the support 



602 


SURGERE, G\ NECQL 0 G 1 AND OBSTETRICS 



Tig 3 Case i Courtesy of Dr Joseph R Post Lateral 
view Tracing ard rowitj,enc)>,ram of the second third 
fourth and fifth lumbar vertebra The spinal column in 
eluding th e fourth lumbar rt rubra h3S slipped forward in 
r lation to the fifth approximately i centimeter The a t ci 
dent occurred on May 8 The first roentgerogram 

was made on July it 1935 This roentgenogram was made 
January 15 1037 There was no appreciable difference in 
the roentgenogram made July it 1935 and the one on 
January 15 J037 Notice that the anterior surface of the 
bod> of the fifth lumbar vertebra has been rounded off such 
as would occur from years of usage The arrow points to 
the defect in the interarticular process 

that is given by the articular process which 
then permits the body to slip forward It is 
said that such defects may occur anywhere in 
the spina! column, but the great majority 
occur in the third, fourth and fifth lumbar 
vertebra 

\\ ilhs studied 748 spinal columns and found 
this condition m 57 (7 3 per cent; as follows 
Unilateral in 15 bilateral in 42 54 males 3 
females The first lumbar was involved in 1 
the third fumbar was involved m 1 the fourth 
lumbar was involved in 5 the fifth lumbar was 
involved in 45 and the sixth lumbar was in 
volved in 5 

Turner and Tchirtm studied 748 spines A 
separation of the neural arch was found m 
or 4 28 per cent In 2, it was bilateral Uith 
tivo exceptions, the anomaly was found in the 
!a„t p resacra 1 segment They found more 
anomalies m those specimens which contained 
25 pTeoacral segments (.instead of the usual 
24) They also found that m those cases 
which had 25 presacra! vertebra the lumbo 
sacral disc is characteristically thinner than 
the av crage or than the other discs in the same 


patients Of the 31 cases studied by these 
authors 30 were males and 1 was a female 
The incidence did not increase with age, a fact 
which indicates that the condition is definitely 
congenital George and Leonard have found 
this condition in children as young as 7 years 
of age and they have published the lllustra 
tion of a patient with a spondj bhsthesis of 
the fourth lumbar vertebra Shore found 
these defects m 6 per cent of Bantu natue 
skeletons, Stewart in 27 4 per cent of Eskimo 
skeletons, and Mitcheff found them in j per 
cent of European skeletons All authors agree 
that the fifth lumbar vertebra is the most 
commonly affected 

Spondylolnlhem Owing to the tilt of the 
superior surface of the first sacral vertebra, 
the last lumbar vertebra is constantly tending 
to slide downy ard and forward when the 
trunk is erect This is resisted by the lumbo- 
sacral ligaments, muscles and intervertebral 
disc and especially by the arrangement of the 
lumbosacral processes This anti luxation ac 
tion of the articular process is entirely de 
stroyed when the interarticular neural arch is 
separated in which case the lumbosacral sta 
bihty is completely dependent upon the hga 
ments of the junction and the muscles which 
surround it This support is of course also 
destroyed when there is a fracture of the 
articular processes or a fracture of the pedicle 
or interarticular parts of the last lumbar 
neural arch These fractures are rare how 
ever and even m the presence of such frac 
turcs, spondylolisthesis may not take place 
Brailsford reports a case which illustrates this 
point a patient who had sustained a bilateral 
fracture of the pedicle of the fifth lumbar 
vertebra showed no anterior displacement of 
the vertebral body 8 years after injury 
Mcyerdrng found in a large series of ca-es that 
separation of the neural arch of the fifth lum 
bar is visible in 70 per cent of roentgenograms 
showing definite spondylolisthesis while spina 
bihda occulta of the first sacral vertebra is 
present in about 35 ptr cent Willis found 
incomplete neural arch in 10 per cent of 100 
cases of low back pain This is eight times the 
incidence found in laboratory specimens 
Meyerdirg says No doubt trauma is an 
etiological factor m spondylohsthe is butobes 



PFAHLER, VASTINE- THE INTERPRETATION OF LOWER SPINE INJURIES 603 



Tig 3 Case 1 Oblique view Diagram and roentgeno- 
gram showing more clearly the defect in the interarticular 
process of the fourth lumbar vertebra 

ity, pregnancy, and occupational strain may 
gradually bring on the condition The patient 
may not associate the injury with the com- 
plaint because it was sustained months or even 
years previous to the onset of symptoms 
Sudden, severe injury may instantly disable 
the patient because of pain following sublux- 
ation ” He further states, “A congenital defect 
could exist a lifetime without a patient’s 
knowledge , even subluxation to a considerable 
degree could exist without symptoms The 
chief complaint of patients with spondylolis- 
thesis is backache, often accompanied by re- 
ferred pain to the sacro-iliac joints, the hips, 
thighs, legs, and even the feet (85 per cent) 
The average duration of symptoms in the 
series of 207 cases was 8 76 years, yet in only a 
small percentage had the diagnosis been made 
“Clinical diagnosis was usually made by 
inspection and palpation of the back One 
recognizes a depression above the sacrum with 
the sway back, muscle spasm, and prominent 
sacrum, a shortened torso and abdominal 
crease ” Meyerding found arthritis compli- 
cating the condition in 20 per cent of the cases 
Neugebauer found that this imperfect ossi- 
fication existed in 5 per cent of the specimens 
and, m the majority of those, the fifth lumbar 
vertebra was involved He formulated the 
theory that spondylolisthesis is a static or 
traumatic deformity of the spine, favored by 
11011-ossification of the lamina of the fifth lum- 
bar vertebra He states further “We recog- 


Fig 4 Case i Anteroposterior view Diagram and 
roentgenogram showing a bilateral defect of the inter- 
articular processes, indicated by the arrows Notice the 
mushroom-like and inverted saucer-like projections later- 
ally on the under surface of the fourth, and the rounded 
upper surface of the fifth, lumbar vertebral It seems that 
such a condition could develop only after years of activity 
in this joint We believe that it could not have occurred m 
a few weeks or even a few months 

nize nowadays three causes of the slipping 
(1) intra-articular spondyloschisis, unilateral 
or bilateral of the vertebral arch, the result of 
imperfect ossification or of fracture, (2) pri- 
mary arthritis of the lumbosacral articula- 
tions (Strasser), (3) static (or pressure) de- 
formity of the normal vertebra by a prolonged 
physiological strain (Lane) ” 

In a comparatively short time, three un- 
usual cases of spondylolisthesis due to separa- 
tion of the neural arch came to our attention 
One affected the third lumbar, and the 2 
others affected the fourth lumbar vertebra 
All 3 cases involved injuries 

Case i Patient was a male, aged 35 years, a well 
built, heavy' man While driving his own automobile, 
and sitting m the front seat, he stopped suddenly in 
front of a y ellow light and the car coming from behind 
struck the rear of his machine It should be remem- 
bered that he was sitting on a cushioned seat, that he 
got out of his car, and discussed the accident with 
the driver of the other car, and then got back into 
his car and drove home Several days later, he con- 
sulted a physician, and later consulted a lawyer, be- 
cause of pains in his back On July 11, 1935, he was 
examined in one of the neighboring hospitals and on 
January 5, 1937, Dr Joseph R Post was called upon 
to make a roentgen study of the spine. A review of 
these films and the films made at the hospital, by 
Dr Post and by us shows very clearly a spondylo- 
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Tig S Case * Lateral view Diagram ard roentgeno- 
gram shotting the fir«t second third fourth and fifth 
lumbar vertebra with the spinal column including the 
third lumbar vertebra shrped forward approximately r 
centimeter in relation to the fourth The arrow points to 
the defect in the interarticular process Note especially 
that this dtfctl nmofwj the third lumbar, and net thefijth as is 
usual 


Jisthesis with the fourth lumbar lipped forward in 
relation to the fifth approximate!* i centimeter 
both the lateral oblique and the anteroposterior 
views show a bilateral separation at the interarticular 
process In addition to this the upper border of the 
fifth lumbar vertebra i» rounded off as if it had been 
worn to thi-i condition gradually during many rears 
and furthermore the anteroposterior view shows the 
under surface of the fourth lumbar vertebra flat 
tened and the lower edges project at least half a 
centimeter laterally be>ond the upper border of the 
fifth There can be no reasonable doubt in this case 
that the arch of the fourth lumbar vertebra had been 




Fig 6 Case l Right oblique view Diagram and 
roentgenogram showing a pondylohstheSis of the third 
lumbar vertebra The arrow points to the interartieular 
defect 


incomplete! v formed and «pondvloh»tbes had 
been present long before this accident it is surely 
impossible for the changes ob erved on the adja 
cent surfaces of the fourth and fifth lumbar *er 
tebrm to have taken place in 6 weeks tiro* I" 
court however it was shown that this PJ* 1 * 11 * 
did heavy work preceding the accident and had 
been unable to vork following the accident 
Therefore the jury awarded this patient $15000 
damages The jury believed lhat this slight accident 
was the sole cause of his difficult* 


An experience of this kind emphasizes the 
importance of accurate interpretation in lum 
bar spine injuries He can only gne our 
testimony the jury must he the judge of the 
damages done In all fairness as radiologists 
however we must keep in mind these spinal 
developmental defects and not attach too 
much importance to a slight injury bn 
fortunately , we do not have the record of tnis 
patient sin*e the trial but it seems tncon 
ceivable th it very serious damage could be 
done to the spine of a person riding on a cusn 
toned front seat of a car which was bumped 
in the rear by the oncoming car The intensity 
of the impact of these two C3rs can be judg 
by the amount of damage to the cars the cost 
of the repair of the two cars was S?3 00 n » 
well known that charges for repairs on auto 
mobiles under such conditions are not mini 
miztd 

Case a Mr* Jf M aged S7'« rs 
at the Women s Medical College Ho pit*! 
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Fig 8 Case 3 Lateral view Diagram and roentgeno- 
gram showing a spondylolisthesis of the fourth lumbar 
zertcbfj The arrow points to a defect in the interarticular 
process This patient had no complaint referring to the back 
Notice the saucer-like under surface of the fourth lumbar 
vertebra, and the rounded anterior edge of the fifth, indi- 
cating a very old condition 

ber 14, 1935 She gave no history of trauma to the 
back, but stated that she had had* a weak back with 
occasional pain in the lower lumbar region since she 
was a girl X-ray examination revealed an anterior 
displacement ol the third lumbar vertebra on the 
fourth Oblique views revealed the presence of a 
defect of the isthmus (interarticular portion of the 
neural arch) This was regarded as a spondylolis- 
thesis Re-examination at intervals since have not 
shown anv change Spondylolisthesis of the fifth 
lumbar x'ertebra occurs approximately 45 times as 
frequently as m the third This patient has at no 
time had to interrupt her occupation on account of 
the spine 

Case 3 Mr E S .white, male, aged 69 years, was 
referred to Women’s College Hospital under the 
surgical service of Dr J S Rodman, on April 26, 
1937, following an automobile accident the same day 
X-ra> examination at the time of admission revealed 
the presence of fractures of the right pubic bone 
Patient gave a history of no previous injury to the 
back which had been sufficiently severe to make a 
permanent mental impression Nevertheless at the 
time of examination, he was found to have an an- 
terior displacement of the fourth lumbar on the fifth 
lumbar vertebra There was sufficient calcification to 
warrant the conclusion that this was an old condi- 
tion, and not the result of his recent accident There 
was much calcification and deformity of the bodies 
of the fourth and fifth lumbar vertebra: Bilateral 
defects were found at the time of the \-ra\ examina- 
tion, involving the isthmus (interarticular space) 
producing an incomplete neural arch This was felt 
to be an incidental finding not related to the injurv 
for which be was admitted Patient had no svmp- 
toms over the back Patient has had an uneventful 



Fig 9 Case 3 Photograph showing the charactenstic 
depression above the sacrum, which is usually associated 
with neighboring muscle spasm Note also the prominence 
of the sacrum and the fifth lumbar vertebra 

recovery from the fracture of the pelvis, and has had 
no symptoms referable to the spinal deformity 
Case 4 Mrs M G B , aged 77 years Was re- 
ferred by Dr Baldwin L Keyes on January 14, 1938 
In September, 1937, while stepping from a chair, she 
caught her heel in the hem of her dress and fell 
Since then, she has had pain in the lumbosacral 
region X-ray examination made a few days later 
by Dr Joseph Roberts showed a very marked osteo- 
arthritis involving all the joints of the spine, but 
particularly also a spondylolisthesis of the fourth 
lumbar x'ertebra The fourth lumbar vertebra has 
slipped forward m relation to the fifth, approximately 
o 5 centimeter There was no evidence of fracture 
found by a careful stud}' on this occasion by Dr. 
Roberts, nor in the subsequent examination by him, 
nor in the examination made by me on January 14, 
1938 The films do show a marked osteo-artiiritis 
with particular destruction of the cartilage space be- 
tween the articular processes of the fourth and fifth 
lumbar vertebra: We think it is possible that this 
absorption of the cartilage between the articular 
processes is probably the important factor in this 
particular case of spondvlolisthesis The neural 
arch is not fractured nor is it incomplete This 
patient had other senile changes, for example the 
abdominal aorta is markedly calcified There is also 
a slight total lateral scoliosis which we think is due 
to the irregular absorption of the cartilage in the 
joint spaces There was abo found a few davs after 
the fall, a partial compression of the seventh dorsal 
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I IK io Case 4 \ Lateral view B Oblique view \ spondylolisthesis of the 

fourth lumbar vertebra found after an injury but probably due to an osteo arthritis 
caused by degenerations associated with age and oslco-arthnti Note the calcification 
in the aorta in \ and B Note the condensation id the upper and lower adjacent 
surfaces of the third fourth and fifth lumbar vertebra; In B the oblioue view 
note the bndgm 0 process across the anterior surface of the interiertebral di c and 
note the contraction between the articular proces.es 


and of the first lumbar vertebra; with bone changes 
conflating of sclerosis and mushroom like projection 
forward from the upper anterior surface which could 
not possibly have been formed in a few days time 
These bone changes must have taken place during 
months or years preceding (he injurv and must have 
been present at the time even of thi slight injurv 

The first of these 3 patients was involved m 
a relatively mild accident which would ordi 
nanly be unnoticed by a dm cr The fact that 
the patient could got out walk about the car 
and discuss the damages with the other timer 
and waited several days to consult a physician 
and the fact that the damages to the two cars 
combined amounted to S33 00 would seem to 
indicate that tht accident was not a very 
set. ere one Especially is this to be considered 
because of the fact that the patient was riding 
in a cushioned seat In spite of this the jurt 
was sufficiently impressed by the mere pres 
ence of this spondy lohsthesis w hich w as called 
a fracture to lead the jurors to render a verdict 
of Si 5 000 The second case gave no history 
of any injUty and suffered onh occasionally 
from pains in the bach She at no time had to 


discontinue her work nor had any other sen 
ous complaint This shows that this condition 
can be present over a long period of time with 
out being recognized, yet tf such patient were 
to receive an injury to the bacl, there nould 
be great danger of assigning all symptoms and 
damages to the recent accident The tht d 
case had an accident to the pefus and had 
definite evidence of fractures of the pelvis ytt 
the patient did not complain of any symptoms 
m the back previously nor at the time of the 
examination The spondylolisthesis "“ s 
incidental finding Bone changes in both in'* 
fourth and fifth lumbar vertebra; as welt as the 
spondylolisthesis were prevent immediate y 
after the accident These bone changes could 
not have taken place immediately after the 
accident 

siMilAKV VVD CONCLLSJONS 

We have reviewed some of the literature 
bearing upon the general object of spondy 
lohsthesis and spondyloschisis in relation to 
injuries mvofv mg the lumbar spine vutnon 
ties, in general recognize that a defect of the m 
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terarticular process is the most common condi- 
tion associated with spondylolisthesis Spondy- 
lolisthesis is usually secondary to traumatism, 
but may follow repeated slight trauma instead 
of a single severe injury Great care is neces- 
sary in evaluating the effects of any slight or 
recent injury in relation to such defects In 
any serious injury to the lumbar spine or 
lumbosacral region, and especially if asso- 
ciated with marked symptoms in any slight 
injury, the spine should be examined by the 
roentgenologist at least by means of antero- 
posterior, lateral, and two oblique views of the 
spine 
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AN EXACT METHOD OF DETERMINING OVULATION 
AND PREGNANCY 

J SAMUELS, M D Amsterdam Holland 


I N treating one of my patients for primary tions, thus, in a simple manner and with ac 
amenorrhea I Used the organo short curacy , the increasing and the decreasing of 
wave method and so far have succeeded the basal metabolism can be used as an index 
in causing a menstrual flow which has of the hormone lev els before, during and 
appeared up to the present time 10 times, with after menstruation and during ovulation The 
a cycle of 28 days During this senes of treat graph which I made with these figures I 

ments I have made the following observ ations called a “cy clogram ’ The cy dogram will be 

The day before the second menstruation described in detail, also its bearing on the 
occurred I found when making an endoenne question of conception and abstinence, and 
clcctrodiagram, that the system was per especially as regards the determination of 

fectly balanced, but that all the figures oscil pregnancy The cy dogram shows by the re 

lated in a remarkable manner around 180 duction figures how exactly the position of the 

At first I could find no explanation for this hormone lev el is indicated, that is thecontent 

Light days after the menstrual period the of the blood in activators and regulators of 
endoenne system was also balanced but at this the basal metabolism 
time the figures had mov ed to the level of 150 The basis of the method is as follows 
Therefore I endeavored to discover in the One of the interdigital webs preferably that 
normal woman the relationship existing be between the thumb and index finger i» 

tween the reduction figures taken daily of the clamped off by means of the fenestrated 

oxyhemoglobin test before and after men pelottc of the cycloscope, in this way a ttm 
struation poratj interruption ot the circulation is a 

It appeared that during the menstrual duced in an area measuring about 0 
cycle, these figures showed typeal oscilla meters Spectroscopic examination ot mis 

spectrum two sharply defined dark absorption 

mef bands-those of oxyhemoglobin (HbOi) 

K « between which is found a sharply defined light 

M m vellow band (Fig ra) Mter a short time the 

“ dark bands become indefinite fade away and 

finally completely disappear (Tig ib) in me 

place of these bands, separated bv an interval 

0* of yellow there appears a broad gray homo 

£ fl geneousband At tins point reduction of the 


tissue which is being examined has Minbinc 
with the oxygen of the oxyhemogtob n 
respiration) If conclusions of important ar 
m question it is advisable to csUma t he 
reduction time in two or three success^ c 
serv ations and to take the average lh 
slight variations are due to lack 0 ^ 

, , accuracy m the examining eye 

1 Oxyhemoglobin b nduc ^ p y actlce an ,i experience this factor can 
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1 5 10 15 20 25 1 5 10 15 

I Menstruation § Ovulation 

A Menstruation 
B 1st Preovular highest position 
C 1st Ovulation decline 
D 2nd Preovular highest position 
E 2nd Ovulation decline 
T Premenstrual highest position 
Note the difference between the first and 
the second month 

Fig 2 Normal cyclogram 

be eliminated, and the exact time estimated to 
a second It is also advisable for the beginner 
to conduct the examination in a darkened 
room or in artificial light, by which means a 
sharper and more definite view of the process 
in question is obtained 
After 5 to 7 seconds, two new bands will be 
seen, lying somewhat more closely one to an- 
other, i e , separated by a narrower yellow 
green space (The whole picture is less dis- 
tinct, and in addition lies somewhat more to 
the left of the spectrum than the oxyhemo- 
globin bands ) These are the absorption bands 
of methemoglobin (HbO) (Fig. ic). The be- 
ginner will find it simpler in the estimation of 
the reduction time of oxyhemoglobin, to await 
the appearance of the methemoglobin bands, 
and then deduct about 5 seconds from the time 
established as necessary for this If the con- 
ditions are further observed it will be seen 
that the methemoglobin bands again disap- 
pear with a rapidity which varies in different 
persons (10 to 40 seconds) The same sequence 
of events is noi\ repeated several times, and 
at a quicker rate (tissue respiration) It is 
conceivable that the measurement of the time 
taken by this coming and going of the methe- 
moglobin bands might prove to be of im- 
portance in the differential diagnosis between 
various diseases 

When, after the reduction time has been 
measured, the constriction is released — so 



26 30 1 5 10 15 20 25 30 1 5 10 15 

— Curve of patient A a nullipara, 28 years old 
~ Curve of patient B a multtpara 27 years old 

| Menstruation ( f B 

| Ovulation 

Note similarity and dissimilarity of both cyclo - 
grams, also m the case of the same woman during 
the 1st and 2d month 

Compare these cyclograms also with a cyclo gram 
of twenty eight days ( figure 2 ) 

Fig 3 Cyclogram of 2 women with cycle of 31 days 
each 

that the circulation is once more restored and 
there is a new supply of blood containing 
oxyhemoglobin— there is a sudden reappear- 
ance of the oxyhemoglobin bands with the 
broad yellow band in between It is advisable 
when a number of successive counts are made 
not to clamp the same place each time A 
sketch of the two hands should be made and 
the sites’ at which the clamp has been applied 
marked with small crosses 
Vierort (1876) and Henocque, and later 
Hoppe-Seyler, Guillaume, Erich Meyer, and 
Reinhold (1926), Lucas, Zondek, Ucko, and 
Koch were the first to try to investigate in 
animals and in men the reduction time of 
oxyhemoglobin for the differential diagnosis 
in various diseases The influence of poisons, 
especially of anesthetics and narcotics on the 
basal metabolism rate and the blood of animal 
organism was also determined by this method 
(E Meyer and Reinhold) Subsequently 
Dausset in 1936 recommended this method of 
analyzing the . endocrine system The im- 
portance. of this method is greatly increased 
when it is used to determine the cycle curve, 
the ovulation time, and pregnancy 
W ith a simple instrument, the cycloscope 
(Fig 8), the reduction time is determined In 
the case of healthy, normal people, with a 
balanced endocrine system, this is about 150 
seconds With men and women in the climac- 
teric, the reduction figures, taken daily, are 
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, ® 1 * 10 Cvdo^am befor* fecundation 

I Men3trurt.cn Scheduled curve of A* prtttnwl 


a Ovulation cvdooram alter wewnow*™ 

g 2nd wuUuon i^^rtruetvon whtch faded 

Ovulational per schedule, fl ' "« £ t , ace 3 heun « per 
B tf fecundat.on had n<* a jthtdul* 

tukon . Ten ,j ays W »r rr.edmnn s 

« Copulation <at 5 SOp m . ^ w45 poi.t.ve 

| impregnation ,>wcwum - P 

Fig 4 

acjclcoi 31 days 

constantly around about 145 £ oUhe°IS°n'itioa hormone 

sexually mature "Oman these figures are apt « ibdoImM l operations » 

M r^^ n6rf . r » r ^ 
irsm."dRgsr«- Me-h : — .d°” TtK ^ 

mo^t pronounced 

'“iSSSLrned that . a «- SE'S'tfSifi 

/« sexually mature « omen between the » fgeAly burnt pua5»n W|« 

ages of 25 and 4°> 4) Most was found in the r^htovaty ^ ^ ^ ^ 

(T'rdakd twice a month (F‘g s 3.4 f re sh corpus iuteumandaf (uraIs hed 

nulhp araj o ' k of development 

me was >6 and the oldest *3^^ m that the declines item » £ nmthftenth 
/d<fi dw titties (Fig 7) complicated which are most ty. . an ^ on the seven 

crease of the hormone M « a «>mp ekveRtb , or twelfth day ano ^ c>de _ de 

?sr^« K &^*rovut f rryr *£ss ss 

'™ " ol a"m“ar f Xil 


Cyciotfraro before iecunuauon 
Scheduled curve of tf* pastP'W'U. 
Cycloijrstn after fecundation 


interruption ot inc 
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Z 6 311 5 fO f5 

— Cyclo^ram till the 1 st. ovulation. 
“Curve after the fecundation 
(pregnancy curve } 

'•'.Scheduled curve recorded the 
month before 

--Curve of transition after abortion 
■—Normal curve after abortion. 

4 Copulation at lOpm 
0 Fecundation 

n Scheduled time of menstruation 
® if patient had not been fecundated 


20 Z5 30 1 5 10 15 

i Ovulation 

^Scheduled ovulation time, if patient 
^ had not been fecundated 
A Beginning of the bleedings 
B Foetus cast out, chorion flakes shown 
microscopical ly 

1 C Ordinary menstruation (5 days! 

D Premature pseudo -menstruation 
(3 days) is actually an abortion 
E Decline of cycle simultaneous 
with the actual menstruation 


Fig 5 Cyclogram of young pregnancy and abortion— cycle 31 days 


So far it has not been possible to ascertain 
accurately by any method when a woman 
ovulates Halban and Koehler have stated 
that a woman ovulates between the eighth and 
eighteenth day before the menstruation, Shaw 
named the thirteenth to the seventeenth day, 
Schroeder the fourteenth to the sixteenth day, 
Ogino the thirteenth to the seventeenth da) r , 
and Knaus states the fifteenth day before the 
menstruation There has always been men- 
tion of one ovum only By the method of 
examination described, it has been proved 
that a woman releases at least two ova during 
one cycle This is quite obvious, since a 
woman has two ovaries Also the occurrence 
of two-ova twins, superfetation, and super- 
fccundation prove that during a cycle more 
than one ovum is released Yet, until now 
the theory has been maintained that there is 
only one ovum per cycle The use of the cyclo- 
scope has reduced to an exact science the ac- 
curate determination of the day on which a 
woman ovulates 

In Figure 2 the following phases are shown 
in the cyclogram The decline of menstrua- 
tion, A; the first pre-ovular highest position, 
B, the first ovulation decline, C, the second 
pre-ovular highest position D; the second 
ovulation decline, E, and the premenstrual 
highest position, F. The highest and the 


lowest figures and also the duration of the 
phases vary in different women, and also in 
the same woman during succeeding months 
In women with a cycle of 26 to 28 days and 
those with a cycle of 30 to 31 days, there is a 
difference in the time and the course of the 
menstruation decline (compare the similarities 
and dissimilarities in Figures 2 and 3) With 
young women— and sometimes also with older 
women — we often find all the figures raised 
It happens, especially in the case of young 
girls who ovulate three times (Fig 7) that the 
decline and rise of the ovulation take place 
in one day only and that, in between, there 
is hardly any intermission Only in quite ex- 
ceptional cases is the time of ovulation also 
protracted 

The most likely time for a woman to con- 
ceive is during the days of the declining ovula- 
tion curve Even the day after the very lowest 
point, conception is doubtful, and a day later 
it is practically impossible, since we know that 
the ovum can be fertilized for 2 days only 
The problem of determining the time of con- 
ception has thereby been solved in quite a 
simple manner. 

The problem of abstinence is entirely dif- 
ferent for the various research workers (Knaus, 
Pryll,_ Nuernberger) do not agree as to the 
duration of the life of the spermatozoa in the 
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15 20 25 30 1 5 10 15 TO 25 30 1 5 9 

Pregnancy curve ““Normal curve 

- -s Curve of transition «n<l abortion ■— ■Hudiwenbry menjlnulion Aithr* 
• Menstruation bleedings about on? month after ebertion only Ifcdsy 
Q Ovulation O tunes) 

A Incipient bleedings nausea and tension in )he breasts disappeared 

foetus probably died . . , , 

B foetus Cast out ebonon microscopically shown then normal 
cycle oscillations again 

Fig 6 Cyclogram ofp/epuncy and abortion 


female genital tract (2 to day s) This prob 
lem cannot be dealt with here id detail It 
can, however, be stated that a woman ts 
sterile after her last ovulation until the nett 
menstruation During the menstrual period, 
and about 3 to 4 days after a woman is most 
probably sterile if, according to Knaus, the 
spermatozoa retain the power of fertilizing 
for only about 2 days, during the remaining 
time there is a chance of conception From 
the foregoing it follow s that the time of abso 
lute sterility is longer m the woman with a 
cycle of 31 days than in the woman with a 
cycle of 26 to 28 days, m the case of young 
girls having three ovulation periods the time 
is shorter 

Mikulicz, Radccki and other research 
workers of recent y ears, state that the sperma 
tozoa travel 2 to 3 millimeters per minute 
Tn 1 hour this results m a total distance of 
i3 to iS centimeters (Stoectel) According 
to this calculation it is possible for the sper 
matozoa to have reached the smpullary sec 
tion of the fallopian tube within 90 minutes 
and there impregnate the ovum It is of equal 
if not of greater, importance that pregnancy 
stops menstruation and ovulation, and that 
along with these the cycle oscillations of a 
soman Slop «1*° Inversely >t has been 
learned, by examining many pregnant women 
that in this simple and easy manner we can 
diagnose pregnanes , since the daily reduction 


figures remain always constant In the ca«c 
of an early pregnancy in a healthy woman 
with a balanced endocrine system, we two 
daily constant reduction figuresof rss 0 out “, 
ful gravid women) to 16^ From the second 
until the seventh or eighth month this 
figure remains constantly around 160, rising 
toward the end of the pregnancy to JjS 
Shortly before delivery these figures drop to 
around 1 6>, often showing oscillations im 
mediately before the birth of the child « 
may be assumed that the decline, and ? 
oscillations immediately before the birth 0 
a child, are connected with the changed cor 
mone production of the hypophysis, the p a 
ccnta, the decidua, and the corpus luteum 
v erum By this simple method the differentia 
diagnosis between fibromyoma, grossest ntr 
tense, and pregnancy', can easily be mad 
Mso the diagnosis of extra uterine pregnane' 
and a fleshy mole becomes simpler W 
manner Slight differences of about 5 second 
a day the reduction number being men 
usually a little higher m the evening than n 
the morning, are not of any importao 
judging the curve Vet it is advisable 0 
ascertain the daily reduction figures fUtfenW 
at the same hour, and if great accur 
demanded, to perform the examination 
dark room, or by artificial light 
The questions which remained to be an 
swered were how quickly by this method tan 
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we ascertain the change in the cycle due to 
the pregnancy^ Is this method quicker than 
the Aschheim-Zondek test- 1 Even though the 
two methods are equally quick, this simple 
examination, which can readily be mastered 
by any doctor, deserves preference It has 
been, proved however that our method is 
faster (Figs 4 and 5). 

The following observations made with a 
young woman who already had two healthy 
children and desired a third, clearly prove 
our point I assisted her at her last confine- 
ment, which was normal. 

The husband and wife a ere very intelligent, he 
was 30, and she was 25 years old She had a per- 
fectly normal nervous system, was healthy and 
strong, and free from any autosuggestion For these 
reasons her subjective complaints and remarks de- 
served our undivided attention for the scientific 
records After the birth of the last child, which was 
nearly 1 year old, she had always used an occlusive 
pessary by which for the time being pregnancy had 
been prevented For a month the cycle curve had 
been recorded The following month the first ovula- 
tion was awaited (Fig 4), and at about xo a m., on 
the eleventh cycle day the reduction number, which 
the day before was 143 had dropped to 152, so that 
ovulation was determined, and we could assume 
that the ovum had become free about 12 to 18 hours 
previously In the afternoon at about 3 30 p.m. 
coitus took place for the first time during the entire 
month without the use of the pessary, so that with 
fairly great certainty the conclusion could be drawn 
that fertilization, if any, could have taken place 
only by this intercourse 

Later the patient became pregnant If we assume 
(like Mikulicz, Radecki, Stoechel) that the sperma- 
tozoa can have arrived at the ampullary end of the 
fallopian tube within 2 hours, then the fecundation 
took place on the same cycle day, most likely before 
6pm The curve continued in a normal way during 
the eleventh, twelfth, thirteenth, and a part of the 
fourteenth cycle day This probably covers the 
time before the ovum had become embedded, in any 
case the influence of the fertdized ovum had not yet 
become strong enough to cause hormonal changes 
in the maternal organism On the thirteenth cycle 
day the reduction figure was taken at 10 a m and 
also at 8 pm The difference between these two 
figures was insignificant On the fourteenth cycle 
day, at 10 a m , the reduction figure was still 145 
But at 8 p m something out of the ordinary hap- 
pened The figure rose for the first time during the 
entire cycle to 140 On the fifteenth cycle day, at 
about 10 a m , the curve dropped to 165, and in the 
evening even to 175 A glance at Figure 4 con- 
vinces us how entirely different this course was as 
compared with the previous month. While this 



30 1 5 10 15 20 25 . 30 1 5 9 

1 Menstruation $ Ovulation 

Cycle of 31 days 


Fig 7 Cyclogram of a girl 17 years old operated upon 
for chronic appendicitis during the second ovulation In 
the right ovary a freshly burst graafian follicle, in the left 
a fresh corpus luteum and a follicle m the course of 
development 


curve had risen to its highest point of 140 during the 
previous evening, it dropped the next evening to the 
very lowest point of 175, which figure is seen only 
during or before the menstruation, but never during 
the intermenstrual time. The next morning the 
reduction figure was 165, m the evening it was again 
175, on the seventeenth cycle day it was for the first 
time in the morning and in the evening 175 During 
the 3 following days the figure remained stationary 
at 175, then going up slowly, first between 165 and 
170, remaining finally constant between 160 and 165 

The maternal organism, therefore, first 
needs some time to adjust itself, during which 
it adapts itself to the hormonal influences 
which are changed by the pregnancy. Then 
the hormonal balance becomes constant due 
to complementary and antagonistic influences 
of the hypophysis, the ovaries, the corpus 
luteum, the chorion, and the decidua 

This vital reaction would indicate that the 
patient became pregnant on the evening of 
the third day after fertilization (Fig. 4, B) by 
the unusually high position of the figure, on 
the fourth day the presence of pregnancy is 
still more assured by the unusual decline, C; 
one day later, D, the pregnancy was diagnosed 
almost with certainty If we are very cautious 
we record the curve two or three days longer 
If this line remains constantly low D, E, F, 
then there is no doubt that the diagnosis of a 
beginning pregnancy is correct even at this 
early date With a woman having a cycle of 
31 days, if she has been fertilized during the 
first ovulation, we can consequently determine 
the diagnosis jyith r absplute certainty on the 
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female genital tract (a to days) This prob 
lent cannot be dealt with here in detail It 
can, however, be stated that a woman is 
sterile after her last ovulation until the nest 
menstruation During the menstrual period, 
and about 3 to 4 days after a woman is most 
probably stenle if, according to Knaus, the 
spermatozoa retain the power of fertilizing 
for only about 2 day s during the remaining 
time there is a chance of conception From 
the foregoing it follows that the time of abso 
lute sterility is longer m the woman with a 
cycle of 31 days than in the woman with a 
cycle of 26 to 28 days, an the case of young 
girls having three ovulation periods the time 


is shorter 

Mikulicz, Radeckl, and other research 
workers of recent years, state that the sperma 
tozoa travel 2 to 3 millimeters per minute 
In 1 hour this results in a total distance of 
12 to 18 centimeters (Stoeckel) According 
to this calculation it is possible for the spec 
matozoa to have readied the ampullary sec 
Non of the fallopian tube within go minutes 
and there impregnate the ovum It is of equal, 
if not of greater importance that pregnancy 
stops menstruation and ovulation, and that 
along with these the cycle oscillations of a 
woman stop also Inversely it has been 
learned by examining many pregnant women 
that in this simple and easy manner we can 
diagnose pregnancy, since the daily reduction 


figures remain always constant In the case 
of an early pregnancy m a healthy woman 
with a balanced endocrine system, we nod 
daily constant reduction figures of 155 0 out “ 
ful gravid women) to r6y From the second 
until the seventh or eighth month this 
figure remains constantly around 160, rising 
toward the end of the pregnancy to ijj 
Shortly before delivery these figures drop to 
around 165 often showing oscillations ira 
mediately before the birth of the child It 
may be assumed that the decline, and the 
oscillations immediately before, the birth 01 
a child, are connected with the changed nor 
mone production of the hypophysis, the pw 
centa, the decidua, and the corpus luteum 

verum By this simple method the differentia 

diagnosis between fibromyoraa, grossesse ntr 
teuse, and pregnancy, can easily be made 
Also the diagnosis of extra uterine pregnancy 

and a fleshy mole becomes simpler »n **“ 
manner Slight differences of about 5 seconds 
a day the reduction number being teen 
usually a little higher in the everting than in 
the morning are not of any importance n 
judging the curve Vet it to *dvi 5 abk ° 
ascertain the daily reduction figures preferably 
at the same hour, and if great accuracy 
demanded to perform the examination in 
dark room, or by artificial light 

The questions which remained to oc an 
sw erect were how quickly by this method c. 
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ADVANTAGES OF THE METHOD 
This method of determining the presence 
of pregnancy has the following advantages* 
x It is extremely simple, every doctor can 
make the diagnosis with the aid of the cyclo- 
scope 

2 It is absolute, because it is not based on 
biological a nim al experiments, a certain per- 
centage of which will turn out positive and 
another negative, but upon the endogenous 
hormonal changes in the maternal organism. 
Such changes are brought about by the hor- 
mone reactions of the hypophysis, the ovaries, 
the corpus luteum, the chorion, and the de- 
cidua, consequently they are vital changes due 
to fertilization 

3 By this method the diagnosis of preg- 
nancy can be made more quickly than by any 
other "When by such a method we can de- 
clare that pregnancy exists there is no further 
need to use the Aschheim-Zondek or Fried- 
mann reaction tests, because even before men- 
struation fails to take place, the spectroscopic 
diagnosis can be made. It would be interesting 
to diagnose pregnancy first with the cyclo- 
scope and then to see whether at such an 
early date it would be possible to obtain an 
animal biological reaction 

In young women who are pregnant we often 
find higher reduction figures, namely, 150 to 
160 Also during illness in a pregnant woman 
the initial time is moved up higher, for in- 
stance, in most forms of anemia, asthma, 
bronchitis, Basedow’s disease, and tubercu- 
losis Inversely, for instance in diabetes, we 
have found lower reduction figures, especially 
in those patients in whom the illness had not 
yet been treated with insulin, or diet Here 
also the daily constant figures confirm the 
diagnosis of pregnancy If there is any doubt 
in the case of pregnant women suffering from 
some illness, then the time of observation can 
be extended a few days 

A second interesting pregnancy has been 
recorded in the curve shown in Figure 5 

In this case we were able to make the record only 
during the daytime, and for this reason the highest 
levels, and possibly also the lowest levels, as re- 
corded on Figure 4, escaped notice The patient was 
fertilized on the twelfth cycle day On the nine- 
teenth c\de day pregnancy could be determined 


w ltb certainty The patient had a fall on the tw enty- 
seventh day, that is, on the fifth day before men- 
struation was expected, as a result of this fall bleed- 
ing from the genitals occurred The course of the 
pregnancy and of the subsequent abortion is shown 
in the cyclogram Young chorion flakes and decidua 
were detected m the discharge Women often tell 
us that when menstruation is premature, it is more 
profuse and lasts longer than usual Such a prema- 
ture menstrual period is often caused by an inter- 
rupted early pregnancy, which until then had 
escaped detection 

Figure 6 shows how r the constant pregnancy cyclo- 
gram was changed after abortion, that is, after the 
interruption of the pregnancy This cyclogram was 
made in the case of a woman 23 years old, pregnant 
about a month, who miscarried after a long motor 
ride 

The instrument we use to determine the re- 
duction figures of the cyclogram and with 
which we make the diagnosis of pregnancy is 
the cycloscope 1 or spectroreductometer The 
cycloscope consists of a spectroscope, a lens, 
two rubber or metal cushions which press on 
the interdigital fold, stopping the circulation, 
each with an opening of 6 millimeters, a pair 
of forceps, and a light of about 150 candle 
power (an ordinary show-window lamp with 
a mercury mirror). After the oxyhemoglobin 
stripes have been sharply put in focus, the 
light is switched off, usually for about 120 
seconds, and then it is switched on again. In 
this manner the eye is more accurately ad- 
justed for the determination of the reduction 
time For our clinic apparatus was built by 
which, synchronously with the running of a 
clock, the reduction time was photographed 
on a narrow film The films were then hung 
on a frame, the reduction time determined and 
copied on to a graph This procedure also 
makes it possible to project the picture on a 
screen 

SUMMARY 

This paper describes a spectroscopic method 
of diagnosing pregnancy which consists in 
ascertaining daily the reduction figures of 
oxyhemoglobin by means of an instrument 
easy to use— the cycloscope— with which it is 
possible* 

1 To determine when a woman ovulates, 
which is of considerable importance in solving 
maty problems of conception 

’Obtainable from Andersen &. Polal, P C Hoofstraat 40, Amsterdam 
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eighteenth or nineteenth cycle day This is stage has neier before been described On the 
then 7 or 8 days after the fecundation and twelfth and thirteenth ejele day (Fig 4 ,Aaoi 
about ia days before the nett menstruation B) the patient noticed a greater secretion of 
With a woman ba\ mg a cjde of 28 days, who mucus, at C, frequent micturation, an inter 
has been fertilized at the first ovulatio-n, we msttent secretion of mucus pain and tension 
can make a diagnosis g to 10 days before the m the breast, at D the same symptoms and 
expected menstruation If the fecundation in addition a feeling of tension and swelling 
takes place at the second ovulation, then 6 or of the externa! genitals, at E, nausea, bor 
7 days later the diagnosis is certain In an) borjgmus, nervousness, fatigue, palpitations 
case the diagnosis of pregnancy can be made of the heart On the twentieth and twenty 
before the time the next menstruation would first daj s, P the nausea fatigue and borbo 
normally occur Only m the case of men and rj gmus increased Also during this time the 
women m the postchmactcnc age is there a sensitiv eness and the swelling of the breasts 
similar constant reduction m the figures, persisted Then the subjective phenomena 
which then, howex er, are around 145 The decreased gradually Figure 4 shows the fur 
constant figures of 165-1 70 obtained for 4 to 5 ther course of events The reduction figures 
consecutive da>s indicate with certainty the taken dad} remained constant, around J 6* 
diagnosis of pregnancy abet her dunng the and 16$ While menstruation had before been 
tntennenstrual period or during the menstrual normal it now failed to take place at the et 
period with Weeding absent The diagnosis pected time, as shown m the cydogcam When 
is absolute because a vital change 10 the cycle 10 days had elapsed after the normal time lot 
has occurred which otheru lse does not occur the menses the Friedmann test was made as a 
in the sexually mature woman control and it was positive for pregnancy 

It is important to mention some subjective At the time of writing this paper patient had 
symptoms present in the patient and usually not menstruated for 5 months, and bimanual 
disregarded b> women or for which as a rule, examination proved she had been pregnant for 
some other explanation is given for inter more than 3 months The reduction figures 
aha the diagnosis of pregnancy at so eariy a now remain constant —around 160 



RECTAL ULCERATION FOLLOWING IRRADIATION 
TREATMENT OF CARCINOMA OF THE 
CERVIX UTERI 

Pseudo-Carcinoma of the Rectum 

Professor T F TODD, M S (Lond ), F R C S (Eng ),MCOG, Manchester, England 


T HAT rectal complications may occur 
after radiation treatment of carcino- 
ma of the cervix is a phenomenon 
well recognized by all who have a 
large experience of this branch of radiotherapy , 
but the nature and clinical picture produced 
by these lesions is not generally known or rec- 
ognized The author has had the advantage 
of studying the available material of a large 
radium center, treating between 150 and 200 
new cases of carcinoma of the cervix yearly, 
and a sufficient number of these complications 
have been encountered to permit analysis 
The peculiar nature of the most characteris- 
tic lesion-— the so called “false caicmoma'’ 
(Hartmann) — stimulated a search of the rele- 
vant literature, with disappointing results 
Beyond casual mention of the possibility of 
such complications, there are few publications 
giving any precise or informative account of a 
lesion that can assume a variety of forms, and 
form a diagnostic puzzle as fascinating as any 
to be found in clinical medicine 

It is undeniable that the nature of these 
lesions in the rectum is not generally recog- 
nized, particularly by gynecologists with a 
limited experience of radiotherapy In my 
own experience, in the past year, one patient 
was just saved from a perineal excision of the 
rectum on a mistaken diagnosis of carcinoma, 
while 2 others were referred for radiation ther- 
apy diagnosed as carcinoma of the rectum 
Fortunately, this was not carried out owing to 
the fact that the real condition was appreciated 
in time Yet there is nothing particularly dif- 
ficult about the diagnosis of post-irradiation 

Research fellow at the Christie Hospital and Holt Radium 
Institute, Manchester Honorary assistant gynecologist to Sal- 
ford Ro> al Hospital 

Hunternn lecture delivered at the Royal College of Surgeons 
of England, London, Tebruao 4, 1938 


ulceration of the rectum, once the existence 
of the condition is known and if the history 
of previous irradiation is borne in mind Many 
cases escape recognition altogether because the 
symptoms are so mild, and the natural course 
of the untreated disease is toward a spontane- 
ous cure in most cases The tragic results 
that may follow non-recognition will be only 
too readily appreciated 

LITERATURE 

In the scanty literature available, there 
seems to be general agreement that the lesions 
found are, m the main, either acute or chronic, 
and that the characteristic lesions are chronic. 
The most informative paper is by P Tison 
and later I follow his classification of these 
lesions, as I do not think it can well be bettered 
He divides the chronic reactions into intrinsic 
and extrinsic types Colwell and Russ make 
but brief reference to rectal complications, 
with no attempt to any accurate or detailed 
clinical description Rolleston, in his review 
of the harmful effects of radiation, merely 
mentions the fact that ulceration may be a 
sequel to radium treatment of carcinoma of 
the cervix In the Report of the Marie Curie 
Hospital for 1934, the occurrence of rectal 
lesions in as many as 12 per cent of the cases 
treated in 1929 is described, but this high in- 
cidence was reduced to about 3 per cent in 
1932 Laborde, in her book La Curictlwrapic 
des Cancers, describes the occurrence of proc- 
titis followed by stenosis, and she remarks on 
the peculiar sensitivity of the rectal mucosa 
Again, with Cottenot in 1934, she describes 
an acute and a chronic form of rectal lesion. 
B Ottow describes rectal ulcers following radi- 
ation, and comments on their resemblance to 
syphilitic ulcers The American authors, Buie 
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2 To diagnose pregnancy qwcUv and ab 
sotutely accurately The method makes the 
diagnosis possible for any doctor without the 
use of 3 laboratory or animal biological re 
action 
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further cases have been seen since January, 
1937, but it is too early yet to submit them 
to detailed analysis 

These lesions occurred on an average about 
6 months after treatment, but I have known 
a case develop within 1 month, and, on the 
other hand, another which did not appear un- 
til 6 years after treatment, the majority occur 
within a year, or, at the outside, 2 years, of 
treatment The incidence of the complica- 
tions is about 5 per cent of treated cases at 
most clinics, although one would not realize 
this from their published reports Among the 
cases of carcinoma of the cervix treated at 
the Christie Hospital and Holt Radium Insti- 
tute in 1933 and 1934, there were 14 cases of 
late rectal reaction, being a percentage inci- 
dence of 4 5 of all treated cases In a personal 
communication, Miss Hurdon reported a sim- 
ilar incidence in cases treated at the Marie 
Curie Hospital, London, and while visiting 
the Radiumhemmet, Stockholm, I gathered 
the impression that this was approximately 
the incidence m Dr Heyman’s cases, too 
There are two quite definite types of chronic 
late radium reaction in the rectum, appositely 
named by Tison (loc cit ) as intrinsic and 
extrinsic. In the first group, the lesion is 
strictly limited to the actual rectum, whereas 
in the second group it appears pre-eminently 
as a peri-rectal lesion Both types resemble 
carcinoma of the rectum in their symptoms 
and physical signs, the intrinsic variety simu- 
lating an operable growth, and the extrinsic 
variety an inoperable one I have coined the 
term “pseudocarcinoma” for these lesions, as 
it can be equally applied to either variety, 
and is, I think, more apt than Hartmann’s 
faux carcinoma I fully appreciate that to the 
etymological purist such a term is unforgiv- 
able, but it is at least arresting, and it does 
stress the most important single feature of 
these cases, namely their close clinical resem- 
blance to carcinoma of the rectum— and this 
is my justification for such a solecism 

Tables I and II are a summary of 26 chronic 
reactions In my experience the lesions fall 
about equally into the two groups All these 
26 cases have been under my personal care, 
the 12 other cases described are not analyzed, 
either because they occurred before 1934, and 


so were not under my care from the beginning, 
or have occurred since 1935, and it is too soon 
to complete the analysis The summary shows 
that the average time of onset whs between 
6 and 8 months of treatment, and that, on the 
whole, relatively large amounts of radiation 
were employed In all except 4 cases, x-rays 
were used as well as radium. In some cases, 
the radium therapy followed the x-ray course, 
while m others it both preceded and followed it. 

I will now discuss the two groups individu- 
ally as regards their clinical picture, morphol- 
ogy, and prognosis, and later I will discuss 
them together with reference to their etiology, 
pathology, and treatment 

A INTRINSIC REACTIONS 

The first warning that anything abnormal 
is occurring is usually in the form of small and 
repeated rectal hemorrhages accompanied by 
pelvic discomfort after defecation The symp- 
toms are seldom severe in the early stages, 
but later pain may develop, and possibly ste- 
nosis of the rectum There is generally no 
constitutional upset m this group 

On digital examination, an intrinsic lesion 
is felt as a slight irregularity and thickening 
of the mucosa, usually at the level of the cervix, 
but in some cases— when associated with an 
etiological factor to be discussed further on- 
up to 2 inches higher or lower Sigmoidoscopic 
examination shows the mucosa to be glazed, 
edematous, and bleeding on contact This 
premonitory stage is soon followed, in the 
course of 3 or 4 weeks, by the development of 
the typical lesion The glazed mucosa becomes 
covered with a thin, grayish-white exudate, 
and a proliferative granulation tissue reaction 
in the submucosa causes a gradual thickening 
at the periphery of the developing ulcer Fi- 
nally, the mucosa ulcerates completely, and 
becomes replaced by a characteristic diphthe- 
ritic slough The size of the fully formed ulcer 
is anything from a two-shilling to a five-shilling 
piece, and it is surrounded by an area of gran- 
ular proctitis from which bleeding occurs on 
the slightest touch The grayish slough in the 
base of the ulcer stands out m marked con- 
trast to the acute phenomena around, and 
there is a definite resemblance to syphilitic 
ulceration The whole lesion is quite mobile 
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and 'tfalmgren name the complication "fac 
filial proctitis ’ and describe it as "a justi 
fiable lesion following irradiation ' Gabn el, m 
his monograph The Principles and Practice of 
Rectal Surgery devotes but one paragraph to 
the description of chronic inflammatory procti 
tis and stricture formation following radium 
treatment of cervical cancer The occurrence 
of these lesions appears el sen here to call for 
but little special comment, and nowhere is the 
pathology detailed ft is not surprising that 
misdiagnosis occurs so ftequentK 

PERSON \L CASES 

The lesions with which I am concerned 
chiefly are the late rectal reactions Acute 
proctitis occurs undoubtedly in an appreciable 
percentage of cases manifesting itself by the 
occurrence of tenesmus, frequency of defcca 
tion, and occasional rectal hemorrhage Usu 
ally these symptoms are slight and cause only 
trifling inconvenience in the latter part of 
treatment, or m the week or two immediately 
follow mg bigmoidoscopictraminationinsuch 
cases shows a diffuse hyperemia of the rectal 
mucosa from about 2 inches above the anus 
to the pelvirectal juncture plus the presence 
of fibrinous flakes This hyperemia is most 
obvious on the anterior rectal wall and the 
passage of the instrument may provoke a few 
spots of bleeding Mternatively the reaction 
may be manifested by the presence of a diffuse 
mucosal edema at the same site the mucosa 
being bathed in watery mucus In the more 
severe cases granular proctitis may be pros 
ent on the anterior rectal wall at the level of 
the cervix uten In most of these cases the 
prognosis is excellent It is held by some that 
these acute phenomena an. inevitably the pre 
cursors of the more serious chronic lesions, 
but I have seen only one such case The 
majority of cases showing acute phenomena 
have cleared up completely shortly after the 
termination of treatment One most unusual 
case occurred — a stage III carcinoma of the 
cervix treated with x ray s only 4 000 roentgen 
units being dehv cred to the cervix in the course 
of 4 weeks During the last week of treat 
ment the patient developed severe intestinal 
symptoms due to enteritis and proctitis and 
she died of toxemia within 3 weeks Sigmoid 


oscopy hail shown the presence of acute proc 
titis with some mucosal desquamation at the 
level of the cervix on the anterior rectal wall 
\t autopsi, there was a patchy ulceration of 
the small intestine and the rectum and mi 
croscopv showed mucosal necrosis in these 
areas In this case the rectal lesion appeared 
to be but part of a w idespread acute enteritis 
the affected loops of gut being those that lay 
w ithm the irradiated area in the hypogastnum 
and pelvis It is impossible to deny that the 
rectal lesion nas a post irradiation effect, but 
I ha\ e not seen any thing similar in other cases 
In order to try to find any evidence of pre 
hminary changes which might later be as<oci 
ated with the dev elopment of a rectal reaction 
routine proctoscopy has been earned out on 
all cases at the time of first and last treat 
ments for 2 years now , without any definite 
evidence being gamed so far In a large per 
centage of cases there is a quite appreciable 
reaction to be seen at the end of treatment m 
the form of mucosal edema and sometimes a 
few fibrinous flakes, but this appears to be a 
normal phenomenon, and subsides in the next 
few weeks Proctoscopy undertaken about 1 
months after treatment shows a slight degree 
of thickening of the mucosa anteriorly at the 
level of the cervix and it is quite usual lor 
the proctoscope to provoke a fen spots of 
bleeding Later proctoscopies usually show 
no abnormality I feel it is too early as yet 
to sav what is a normal degree of reaction, 
and what is indicative of high dosage, it is 
striking that chronic reactions have developed 
later »n cases which showed no marked reac 
tion immediately after treatment and con 

tranw i-c quite striking acute phenomena have 

not been follon ed by chronic reactions 

LATE RECTA t REACTIONS 

My persona! experience extends to almost 
3 o cases Prior to January, 1937 1 had seen 
38 typical late radium reactions Of these 
cases 33 had been treated at the Christie IIos 
pita? and Holt Radium Institute between 
and 1935 inclusive, 1 was treated m 1929 and 
the 4 others were treated in other institutions 
and referred to the Holt Radium Institute 
for diagnosis m2 instances and for treatment 
as rectal carcinomas in the 2 others Several 
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Fig 4 To illustrate the effect of slipping of the intra- 
uterine applicator (anteroposterior vieu) 

B EXTRINSIC REACTIONS 

The onset of symptoms is similar in these 
cases, and the two types cannot be differen- 
tiated on symptomatology alone In some 
required m 1 case so far, and it was quite cases, pelvic pain is the first symptom, and 
successful But in the majority of cases, the may be sufficiently major to call lor treat- 
ulcer heals completely without complications, ment per se Another striking feature is the 
and in time it is almost impossible to tell that presence of considerable constitutional upset 
there has been any trouble at all, save for a in the majority of extrinsic reactions 
little residual thickening and fixity of the mu- On rectal examination, there is typically a 
cosa anteriorly thickening of the rectal wall 3 inches above 


TABLE II -ANALYSIS OF 14 EXTRINSIC REACTIONS 


Age 

Stage of 
disease 

Dose given 
(millicuries 
destroyed) 

Time before 
first 

s> mptoms 

Presence 
of pain 

Complications 

Present condition 

56 

I 

66 mcd 

6 mo 

No 

No 

Well 

S 3 

III 

7 2 mcd 

5 mo 

No 

Rectov agmal fistula formed 

Gradually occluding 

53 

II 

74 mcd 

x mo 

Yes 

Rectovaginal fistula formed 
Colostomy required a/c pain 

Well, with colostomy 

39 

II 

80 mcd j 

9 mo 

No 

Rectovaginal fistula 

Tistula gradually dosing 

50 

IV 

74 mcd 

6 mo 

\e* 

Rectovaginal fistula 

Fistula small not too trouble- 
some 

17 ! 

IV 

70 mcd j 

24 mo 

No 

No 

Well 

49 

m 

57 mcd 

5 mo 

Yes 

No 

Died in 10 months from me- 
tastases 

59 

II 

80 mcd 

6 mo 

No 

Rectovaginal fistula 

Well Very small fistula Has 
now dosed 

43 

IV 

79 mcd 

10 mo 

No 

Stenosis, colostomy necessitated 

1 Died from recurrence 

6t 

II 

70 mcd 

10 mo 

^es 

Stenosis, colostorm and sym- 
pathectomy required 

Well, lesion resolving gradu- 
ally 

JO 

II 

_ _ .. 

70 mcd 

7 mo 

\es 

Stenosis, colostomy and sym- 
pathectomy required 

Well, lesion resolving gradu- 
ally 


_1 » 

47 mcd 

1 4 mo 

1 \es 

No 

Well 

Go 

S 11 

60 mcd 

1 14 mo 

i 

\et» 

Sympathectomy required for 
sex ere pain No obstruction 

\\ ell, lesion resolving 

<7 

' 11 

1 S 6 mcd 

6 mo 

t \es 

Colostomy for melena 

1 Died from melena 



Fig 3 To illustrate the effect of retroversion 
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Tig i To illustrate the normal position o{ mdmtn soph 
Cators imagtna and intra utenne ( Anteroposterior \ic\v 
Htyman type of applicator ) 

and is unattached to the adjoining organs, 
and there is a considerable similarity to an 
early ulcerative carcinoma 
Diagnosis should be la irlj straightforward 
once the possibility of a late radiation reaction 
is borne in mind It is made on the history of 
previous irradiation, the typical symptoms 
the findings on digital and sigmoicioscopic 
examination, and if necessity , bv biops> 

The prognosis in this type is quite good 
Gradual healing tends to occur over the course 
of several months The stough separates slowlj , 
and the mucosa grons in aver the edges until 
the onty residue is some thickening and fixity 



of the rectal mucosa at the cervix level The 
onl> complication to be feared is stricture 
formation and stenosis la some cases, the 
submucosal granulation tissue spreads around 
the bowel lumen, and v\ ith organization causes 
stricture formation Such strictures arc thin 
and clastic resembling simple stricture of the 
rectum Stenosis is unusual, and if it occurs 
it can generally be rchev ed h> dilatation of the 
stricture In my experience, this has onl} been 
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Fig 6 Diagrammatic representation of typical extrinsic Fig 7 Diagrammatic representation of typical intrinsic 
reaction Cross hatch, ulceration, oblique lines, induration reaction Cross hatch, ulceration , oblique lines, induration 


the lumen not sufficient, though, to cause 
actual obstruction Five colostomies were re- 
quired in the 14 extrinsic reactions described 
in Table II 

Rectal hemorrhage is sometimes severe 
enough to require treatment because of actual 
loss of blood In x case, this was sufficiently 
severe to require a colostomy This was per- 
formed over a year ago, and the result has 
been excellent, there having been virtually no 
hemorrhage since the operation I have already 
mentioned the patient who died from a sudden 
severe hemorrhage but this is, I think, excep- 
tionally uncommon— I can hud no other death 
from this cause reported in the literature 
Rectovaginal fistulas occurred in no less 
than 5 of the extrinsic reactions analyzed above 
This represents an unduly high incidence, in 
no other of my cases has this complication 
occurred In one of these cases, the fistula 
has nearly closed spontaneously, in another 
it has actually closed, and in the others the 
question of operative closure has been mooted, 
but the patients are not sufficiently inconven- 
ienced by the fistulas to wish for operative 
treatment, even should such be considered 
likely to be successful 

Pam is a frequent concomitant of these 
lesions, and m some cases may be excessively 


severe In the intrinsic variety, pain is seldom 
marked, and is usually manifested as rectal 
discomfort after defecation In the extrinsic 
variety, pain tends to be more frequent, and 
much more severe, though again there is a 
tendency for it to be precipitated by an action 
of the bowels Its etiology is not known, but 
in view of the associated massive pen-rectal 
induration it seems reasonable to postulate an 
ischemic cause possibly comparable to the pain 
of a gangrenous limb Also, the pelvic auto- 
nomic plexuses are invariably involved in the 
indurative process I will describe later how 
the pam can be relieved by section of the 
appropriate sympathetic pathway 

All these complications are controllable, ad- 
mittedly with some discomfort to the patient. 
The surgical measures taken for their relief are 
not necessarily permanent — I know of cases in 
which, following the performance of a colos- 
tomy, the rectal lesion cleared up sufficiently 
to allow the colostomy to be closed. The recto- 
vaginal fistulas m many cases tend to close 
spontaneously also, and if they do not, there 
is always the remote possibility of surgical 
intervention if they are particularly incom- 
moding Severe melena would seem to be the 
complication the presence of which is most to 
be feared 
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the anus, with a fixity of the whole rectum 
due to massive pm rectal induration The 
pelvis feels as if frozen— once telt it would be 
difficult to mistake again I have had the 
opportunity to feel the lesion from the abdo 
men m 5 cases in the course of a laparotomy, 
and the pen rectal solidity is again the most 
linking phenomenon Another sinking fea 
ture found on laparotomy is the localization 
of the induration to the posterior segment of 
the pelvis— if a plane is imagined from the 
front of the second sacral vertebra downward 
and shghtlv forward (\~R in diagrams) it is 
found that above and in front the pelvic tis ues 
are unaffected while below and behind almost 
the whole of the structures are matted together 
in one ma sin e mdurativ e process The uterus 
and parametria above the level of the cervix 
arc not involved hut the whole ol the rectum 
passes through a tunnel ol solid tissue binding 
it as it were, to the sacrum 
Per rectum the thickening of the wall is 
ustiallv confined to a limited area of the an 
tenor wall as in the other variety \n initial 
stage of granular proctitis is soon succeeded 
b> mucosal ulceration and thi formation of a 
diphtheritic slough On sigmoidoscopic appear 
ances it not possible to differentiate the 
type of reaction a* the mucosal changes appear 
•vvrwlar but in this vanetj the pen re ml m 


durative process gradually occludes the lumen 
of the bowel as welt as fixing it and distorting 
U, w ith the result that it becomes very difficult 
to pass the instrument more than a few inches 
In the intrinsic type there is u ually no 
difficult m maneuvering the sigmoidoscope 
above the lesion, whireas once an extrinsic 
reaction becomes well established, sigraoido 
scopic examination 15 extremely restricted 

The onlv lesion m any way similar is verv 
advanced carcinoma of the rectum with wide 
extrarecta! spread and fixity to the sacrum 
In rases m which any doubt still exists after 
palpating the characteristic pen rcctalsoiiditv, 
a biopsy will again be conclusive I am reluc 
tant to take a section m these reactions be 
cause I feel that the additional trauma may 
retard healing, and in \erv few cases it la not 
possible to be sure of the diagnosis on clinical 
grounds alone 

The prognosis in this ty pe is not quite so 
good as in the first variety First and fore 
most it may be stated that it is very rare tor 
the lesion to cause anv mortality I have seen 
only one patient die as a result of a rectal 
reaction and that was a patient on whom it 
had been necessary to perform a colostomy, 
because of the stenosis caused by p<.n rectal 
process A few days after the colostomy had 
been opened a sudden severe and fatal hem 
orrhage occurred But it does cause very 
considerable morbidity and whereas 1” the 
intrinsic variety the lesion usually heals «pon 
tanoously, and without any complications 
m this group it is frequent for some complies 
tian such as pain, rectal hemorrhage, rectal 
stenosis or rectovaginal fistula to develop, 
and to require treatment 

Rectal stenosis is the commonest comphca 
tion It may arise in two wavs The mucosal 
ulceration may be associated as in intrinsic 
reactions with suhmucosal granulation tissue, 
which may spread around the lumen and with 
organization cause stricture formation Vote 
usually though stenosis occurs as 3 result of 
the external pressure from the mass of p<« 
rectal fibrous tissue In time complete ob 
sttuction may ovcut and necessitate the for 
motion of a colostomy or the process may 
stop short of this with gradual healing of the 
mucosal ulceration and residual narrowing 01 
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with either an unusual susceptibility of the 
rectal mucosa, as postulated by Laborde, or 
with an unusual juxtaposition of the radium 
applicator to the rectal wall— as can occur 
when an intra-uterine applicator slips into the 
posterior fornix That this latter is a tangible 
etiological factor is borne out by the following 
observations I have made: 1 In 3 cases in 
which there was an intrinsic reaction situated 
higher than the usual site at the level of the 
cervix, skiagraphs taken with the radium m 
situ had shown that the uterus was retro- 
verted, so that the intra-uterine radium im- 
pinged directly against the rectum at the level 
where the reaction later occurred This associa- 
tion is too striking to be merely a coincidence 
The accompanying diagrams illustrate the 
effect of retroversion and slipping of the ra- 
dium applicators in bringing the radium into 
closer juxtaposition to the anterior rectal wall 

2 In 4 cases with an extrinsic reaction, 
skiagraphs taken at intervals during treat- 
ment had demonstrated that the intra-uterine 
applicator had slipped out from the uterus and 
come to he in the posterior fornix, above the 
gauze packing In one or two other cases, I 
have noted that the vaginal applicators them- 
selves have slipped, and come to lie above the 
packing In either case there is inadequate 
distance protection of the rectum and the rec- 
tal mucosa in immediate proximity to the 
slipped applicator will receive a relatively high 
dose 

3 I have seen one case with an intrinsic 
reaction situated just 1 inch above the vaginal 
introitus In such a situation it is difficult to 
imagine the occurrence of a reaction except 
due to one of the radium applicators becoming 
dislocated from its original position against 

. one or other fornix and coming to lie directly 
against the posterior vaginal wall in this site 
Tison (loc cit ) and Jeanneney andWangermez 
also stress the importance of slipped appli- 
cators, and I think one can claim that the re- 
sulting overdosage is at any rate one of the fac- 
tors in the etiology of rectal reactions, and 
particularly in the intrinsic variety. In the 
cases in which the uterus is retroverted, should 
this not be discovered and allowed for, the ac- 
tual dose delivered to the anterior rectal wall 
in an average case receiving the present scheme 


TABLE III — SUMMARY OF SYMPTOMS, COMPLI- 
CATIONS, AND PROGNOSIS IN INTRINSIC AND 
EXTRINSIC REACTIONS 



Intrinsic 

Extrinsic 

Symptoms 

Tenesmus 

Diarrhea 

Pam 

Hemorrhage 

Present 

Present 

Frequent 

Present 

Present 

Present 

Frequent 

Present 

Physical signs 

Ulceration 

Mobility 

Induration 

Present 

Whole lesion mobile 
Very limited or absent 

Present 

Absolute fixity 

Most striking feature 
is the amount of peri- 
rectal induration 
Pelvis typically 
“frozen” 

Complications 

Stenosis 

Fistula formation 

Uncommon Results in 
mobile fibrous 
stricture 

Uncommon 

Common Due to ex- 
ternal pressure 

Fixed and distorted 
canal 

Not infrequent 

Prognosis 

Spontaneous healing is 
usual 

Treatment usually re- 
quired for one or 
other complication 
Spontaneous healing 
does occur in minor- 
ity of cases 

Constitutional upset 

Negligible 

May be considerable 


of treatment at the Holt Radium Institute 
is more than 2,000 roentgens greater than that 
received when the uterus is lying anteverted 
Such an additional dose is easily capable of 
determining the occurrence of a late radiation 
reaction in a mucosa that would otherwise 
have received a dose well within the limit of 
tolerance With slipped applicators, compa- 
rable or even higher doses would occur, and 
I think this factor of local overdosage is a very 
real one 

I postulate another etiological factor with 
especial regard to the extrinsic variety, namely, 
a widespread thrombosis of the blood vessels 
m the peri-rectal cellular tissues, induced by 
general radiation overdosage in the pelvis 
(En passant, the question of overdosage is a 
relative one, several factors being concerned, 
such as the age and general health, the pres- 
ence of arteriosclerosis, the total lymphocyte 
count, et cetera ) The morphology of this 
variety suggests a more general change in the 
pelvic tissues rather than a purely local one, 
and the vascular hypothesis now to be elabo- 
rated appears to be the most satisfactory one 
It is not suggested that there is a distinct 
etiology for each type of lesion, but rather 
that different factors play parts of different 
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Apart from these sequche the prognosis is 
good, but the incidence of one or more of them 
is usual m the majority of extrinsic reactions 
However, the ultimate prognosis even so is 
quite good, and as u> the intrinsic variety, 
spontaneous healing tends to occur an time 
There have been instances in which patients 
have been admitted into infirmaries to die of 
advanced cancer and the patient has recovered 
in the course of a few months to the amaze 
ment of all The onlj tragedy to be guarded 
against is misdiagnosis in view of the hkeii 
hood of further radiation treatment being 
given with disastrous results 
In Table III the two types ot reaction are 
contrasted m order to try to hrmg out the 
chief diagnostic and prognostic features 
It will be seen from Table III that the 
chief points of difference lie m the physical 
signs, the occurrence of complications and the 
presence of constitutional upset in one type 

ETIOtOCV 

There are etiological factors which are com 
raon to both tvpes of reaction and there are 
factors which appear to he specific From 
1913 onward, when radiation treatment be 
came more and more gine/aJIv used in the 
treatment of cancer of the cervix it has been 
widely known that too high doses of radium 
in the pelvis cause inter alia rectovaginal fis 


tulas Improv ements in technique and bitter 
knowledge of dosage relevant to local ti sue 
tolerance have led to a gradual fall m the 
incidence of this complication till today U is 
very low Gradual evolution of a rather dif 
ferent type of reaction seems to he occurnctg 
possibly associated with the fact that deep 
x ray thcrapv is being more and more used, 
resulting in a more widespread and uniform 
dosage to the pelvis than was previous!) 
achieved with radium alone Be this as it 
mav , it is unquestionable that todav the type 
of lesion met with is much more one of a 
diffuse tissue change in the pelvis generally*' 
the extrinsic reaction~rather than a focalized 
breaking down m the rectov aginal septum 
The only single factor that is common!' 
present stiU is that of high dove, although 
Buie and Malmgren (loc at ) have described 
a case occurring after an intra uterine do c of 
only 800 milligram hours of radium in the 
treatment 0/ fibroids They report another 
case in which a total dose of 15 100 milligram 
hours was given (nearly twice as much as the 
average dose tn our cases) 1 he range of po 
tentiaf damage is almost as n ideas the actual 
range of dosage in common use and it is 
equally apparent that other factors must be 
concerned as well 

If a dose of 800 milligram hours can pre 
cipitate a recta! reaction we must be dealing 
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by devascularization It is well known that 
radiation tends to produce an endarteriticlesion 
in the tissues irradiated, and the poorly vascu- 
larized peri-rectal tissues are no exception to 
this To quote Pullinger “irradiation sets in 
train in the lumen of blood vessels a process 
which, by itself, is sufficient to bnng about 
cell death on a large scale. ” It is conceivable 
that thrombosis of some of the smaller radicles 
of the hemorrhoidal vessels may spread to the 
other vessels in the irradiated area until finally 
the bigger trunks are occluded with subsequent 
infarction Certainly the two striking mor- 
phological features are the occurrence of the 
mucosal ulceration at the portion of mucosa 
with the poorest blood supply, and the local- 
ization of the peri-rectal mass to the posterior 
relatively avascular segment of the pelvis The 
histological evidence of vascular thrombosis 
would seem to clinch the argument in favor 
of the hypothesis submitted. 

Other possible etiological factors are the 
presence of infection and the pre-existence of 
parametrial infiltration The possible signifi- 
cance of infection is a moot point Infection 
exists in the vast majority of cases of cervical 
cancer before treatment is instituted, making 
it impossible to deny that it may play some 
part Clinically I have never noticed anything 
striking in this respect in these cases during 
treatment, whereas the tendency for pelvic 
infections to be flared up by treatment is 
widely known Pyrexia of low degree during 
treatment is frequent, and the absence of a 
rectal reaction in any particular case might 
just as well be attributed to this factor It 
is true that once a reaction has manifested 
itself, there is frequently a low grade pyrexia, 
but this is associated with mucosal ulceration, 
and the inevitable secondary infection that 
then occurs, though leucocytosis is unusual in 
these cases I think it is doubtful whether 
infection plays a role of any importance, though 
in the presence of infection any fibroblastic 
reaction in the peri-rectal tissues would be 
markedly exaggerated 

Berard and Creyssel emphasize the pres- 
ence of parametrial infiltration before treat- 
ment as an important etiological factor, and 
Bailey also stresses its importance However, 
I cannot confirm this view in the cases I have 


seen. In 2 cases there was no clinical sign of 
infil tration in either broad ligament prior to 
treatment, and in at least 6 other cases that 
I have seen the parametrial infiltration before 
treatment was minimal The same criticism 
applies to the suggestion of Mugniery that the 
extrinsic variety is a peri-rectitis due to irra- 
diation of the parametria and uterosacral lig- 
aments previously infiltrated with new-growth 
That this is present in a few cases is undeni- 
able, but it is equally true that it does not 
apply to many more The occurrence of a 
peculiar type of ligneous infiltration following 
radiation is known in other situations besides 
the pelvis— it is commonly seen in the breast, 
for example, where the question of infection 
or pre-existing infiltration does not arise 

I would summarize by saying that the only 
proven etiological factor is the occurrence of 
local accidental overdosage in the cases with 
an intrinsic reaction, when the resulting lesion 
is a local tissue necrosis, exactly comparable 
to radiation necrosis elsewhere In the cases 
with an extrinsic reaction I submit a hypoth- 
esis that the lesion is essentially a gangrene 
following post-irradiation deprivation of blood 
supply to the posterior segment of the pelvis, 
rather than a local tissue necrosis due to the 
direct action of the specific agent The local- 
ization of the lesion is dependent upon several 
anatomical and morphological factors which 
have been detailed 

PATHOLOGY 

No case of intrinsic reaction has come to 
postmortem examination, but an autopsy was 
obtained on the case of extrinsic reaction in 
which the patient died from hemorrhage From 
the abdomen the contents of the posterior 
part of the pelvis were seen to be fixed in a 
tumor-like mass of firm, hard tissue In front 
the mass was attached to the lowermost part 
of the uterus It spread for approximately 2 
centimeters into the lower part of the right 
parametrium, and 3 centimeters into the left 
It was then reflected backward on to the an- 
terior surface of the sacrum, to which it was 
firmly adherent from the second sacral ver- 
tebra above to just above the tip of the coccyx 
below The mass was enveloping, adherent to, 
and constricting the rectum, whose lumen was 
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importance in the particular instances In the 
intrinsic lesions, the pathology is limited to a 
localized area of the rectal wall while in the 
extrinsic lesions it has spread widely into the 
pelvic cellular tissue That the two types are 
essentially the same pathologically is shown 
by th«* following observations 

a In some cases the pen rectal induration 
has preceded the mucosal ulceration 

b In others, an intrinsic reaction has grad 
uaily spread into the adjoining cellular tissue 
so that w hen re examined after a few months, 
the case would be classed as a typical extnn 
sic reaction 

Therefore I suggest that the type of reac 
tion depends on other factors such as local 
overdosage from slipped applicators, which, m 
the absence of an x ray course, will tend to 
cause an intrinsic reaction, or too high a dose 
to the pelvis generally (x rays plus radiuml, 
which will cause endartentic changes in the 
pelvic cellular tissue with secondary strangu 
lation of the blood supply to the rectal mucosa 
The effect on the latter is similar in each in 
stance It stands to reason that given a pre 
cipitating factor capable of causing endarter 
ltic phenomena the pathological process may 
commence at any area of the affected tissues 
(in this instance the pelvis) Naturally this 
will tend to occur where the precipitating 
factor is most concentrated which is in ac 
cordance with the observed phenomena 

r The morphological appearances are those 
of necrosis 

2 The region of the rectum affected pn 
manly m practically all cases is to a certain 
extent, a junctional one as regards its blood 
supply This implies the presence of smaller 
tributaries than elsewhere, and this presup 
poses easier vulnerability In addition tht 
blood supply to the rectum is more abundant 
posteriorly than anteriorly This fact plus 
the approximation of the anterior rectal wall 
to the radium applicators is probably respon 
sible for the constant anterior localization of 
these lesions 

3 In the majority of intrinsic reactions, 
the lesion is localized to this anastomotic area 
which corresponds approximately to that por 
tzon of the rectum nearest to the vaginal vault 
and consequently to the radium applicators 


In exceptional cases the les on occurs at some 
other site, and then the presence of come other 
factor —such as retroversion— can Ire shorn 
to pUv a part 

4 In the extrinsic react ons it is very no 
ticeable that the pen rectal mass that results 
is always localized to the posterior set, meet of 
the pelvis Vaginal examination will demon 
strate that the anterior half of the peine cat 
lty is free, and that th* uterus is frequenth 
mobile, but on rectal examination the typ cal 
lesion is palpated as a hard mass fixing the 
rectum to the hollow of the sic um fhis local 
ization is most strikingly seen at taparotonw 
(and also m the case that came to autopsy) 
when the mass is found to surround the lower 
two thirds of the rectum, filling m the sacral 
hollow completely, and extending upward as 
high as the third or even second sacral verte 
bra and the w hole being ab olutelv fixed The 
uterus is ly mg anteriorly and quite free from 
the mass, and the upper parts of the broad 
ligaments arc also quite free 

A little consideration makes one realize that 
this area of the pelvis has a very limited blood 
supply— in fact the only ves els in it of any size 
arc the branches of the superior and middle 
hemorrhoidal arteries the small middle sacral 
artery, and the lateral sacral arteries on the 
bony wall of the pelvis Away from the bony 
walk the only vessels are the branches of tb* 
hemorrhoidals and the only viscus is the rec 
turn On anatomical grounds it seems reason 
able to me to suggest Chat the n hole lesion 
is due to an occlusion of these vessels, with 
the production of a type of infarction of the 
whole posterior segment of the pelvis It » 3 
known that radiation can cause vascular oc 
elusion, and in this site, par excellence, there »s 
extreme poverty of collateral otcula'isa, so 
that once occlusion occurred infarction would 
be almost inevitable 

S The histological evidence to hand is cer 
tainly in favor of this theory The only char 
acteristic feature found in the section taken 
through the rectal wall and adjoining tissues 
was thrombotic occlusion of most of the 
sels seen, with recanahzation in a few the 
hard tissue of th>* mass is seen to be fibro- 
blastic tissue — seemingly a granulomatous 
response to local tissue damage presumably 
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cause too much discomfort at first, but the 
oil instillations give relief, and they are more 
easily retained if the foot of the bed is ele- 
vated The other important thing to bear in 
min d is the necessity of getting a regular and 
soft action of the bowels 

Alternative methods of treatment are the 
use of diathermy and the making of a colos- 
tomy. Diathermy is used on the Continent, 
and dramatic results are claimed, but I have 
no personal experience with the method 
Colostomy is theoretically ideal, and I know 
of cases in which it has been done with very 
gratifying results, the lesion healing, and the 
colostomy being closed in a few months I 
think that its use could be more often advo- 
cated in non-obstructive cases 

b. Treatment of complications The com- 
plications calling for treatment are stenosis, 
hemorrhage, and pain 

1 Stenosis Once stenosis occurs to any 
marked degree, a colostomy is imperative 
This colostomy need not necessarily be per- 
manent, as the stenosis may lessen with grad- 
ual resolution of the lesion, but in the majority 
of cases it will have to remain open I doubt if 
these cases would lend themselves to any sort 
of excisional or reconstructive surgery in the 
pelvis 

2 Hemorrhage Colostomy is also the only 
satisfactory treatment of recurrent bleeding 
Hemorrhage tends to cease once feces are not 
constantly passing over the ulcerated surface 
I have seen only one case in which such a 
drastic measure was required 

3 Pain This can be the most serious symp- 
tom in these cases, and often calls for relief per 
se In the majority of cases the tenesmus and 
the discomfort after evacuation of the bowels 
are relieved shortly after the commencement 
of wash-outs and instillations, but there is a 
severer type of pain which can occur and form 
a separate problem by itself This pam is 
deep-seated in the hypogastnum and pelvis, 
is burning in nature with intermittent colicky 
exacerbations, and often likened to a bearing- 
downi pain It is often severe enough to prevent 
sleep It is usually precipitated by an action 
of the bowels, though between such exacer- 
bations it tends to persist as a dull ache Radi- 
ation may occur to the front and sides of the 


thighs, but the pain is mostly restricted to the 
hypogastrium and lowermost part of the back 
Really severe pain of this nature occurs more 
frequently in the extrinsic reactions 

The primary indication for treatment here * 
is relief of pain. I have obtained relief by one 
or other of two distinct measures, or by a com- 
bination of both Shortcircuiting of the lesion 
by colostomy, or section of the afferent nerve 
supply to the rectum will abolish the pain, 
either alone will suffice, but to my mind there 
is a considerable argument for combining the 
two procedures on the grounds, particularly in 
the usual extrinsic reactions, that quicker res- 
olution of the lesion should result — shortcir- 
cuiting allows more rapid healing of the ulcer- 
ated mucosa, while presacral sympathectomy 
appreciably increases the pelvic blood supply, 
and should, pari passu, accelerate the resorp- 
tive process To date I have carried out these 
procedures on 7 patients (The actual opera- 
tions in 4 of the cases were earned out by 
Professor E. D. Telford, and Mr H T Sim- 
mons, to both of whom my grateful thanks are 
tendered ) The therapeutic effect in each case 
as regards pain relief has been most dramatic, 
being immediate and permanent, but it is yet 
too early to comment on the effect on the 
healing process, though I think resolution is 
occurring rapidly The laparotomies have also 
afforded opportunity to examine the lesions 
from within, as described A fair estimate 
of the severity of the pain in these patients 
is obtained by studying their willingness to 
undergo such a major operation for its relief 

The following are brief case histories of the 
patients on whom presacral sympathectomy 
has been carried out. 

Case i Mrs M E R , aged 61 years, had been 
treated with x-rays and radium for a stage II carci- 
noma of the cervix in February and March, 1935 
She had been well for 10 months, when hemorrhage 
and severe bearing-down pam occurred Examina- 
tion showed a typical extrinsic reaction Because of 
the continuance of hemorrhage and the severity of 
the pam, it was decided to do a colostomy and sym- 
pathectomy in February, 1936 The result was 
cessation of bleeding and immediate relief of pam 
This has persisted to date, the rectal mucosa is heal- 
ing, and the pen-rectal mass is softening It is hoped 
to close the colostomy later 

Case 2. Mrs F H , aged 40 years, had been 
treated with \-ra\s and radium for a stage II carci- 
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kinked and difficult to find The tissue mass 
cut with a gntt) feeling exposing a surface 
shun mg small islands of fat I>mg in the inter- 
stices of a thick, glistening mass of plexiform 
fibrous strands 

On the anterior -wall of the rectum opposite 
the cervix was an ulcer— 3 centimeters by a 
centimeters— wjthheaped up andrather under 
mined edges, and a grayish, sloughing base 
The surrounding rectal mucosa was rather in 
durated and thickened and granular m appear 
ance 

IHSTOLOG* 

Jn the rectum the base of the ulcer showed 
a total loss of mucous membrane Toward the 
edge of the ulcer some mucosa was seen, rec 
ogmzable as such in the depths of the crypts, 
but more superficially represented by a hyaline 
reticulum containing a few pycnotic nuclei, 
plasma cells, and lymphocytes In the sub 
mucosa there was an intense plasma cell infil 
tration, among which were scattered a few 
eosinophil polymorphonuclear The arten 
olar walls showed some medial thickening, and 
a severe endarteritis, in many cases leading to 
complete occlusion of the lumina The mus 
cular coats were sparsely infiltrated with 
plasma cells, and the artenoles showed the 
same changes as the \esseis of the submucosa 
The adventitia presented much the same pic 
ture as that seen in the submucosa, the salient 
features being the plasma cell infiltration and 
obliterative arteriolar changes with a feu 
scattered eosinophils and lymphocytes 

Further away hom the adventitia the con 
grcgation of plasma cells diminished and young 
fibroblasts began to be present is increasing 
numbers Further out still— non m the actual 
peri rectal mass— the plasma cell element dis 
appeared quite sharply and a typical field 
showed an odd islet of fat surrounded by a 
relattv ely avascular fibrous tissue with a hyaline 
appearance Fibrous tissue cells were scanty, 
an occasional lymphocyte was seen, and a very 
occasional new formed blood vessel Where 
present these latter showed none of the obht 
erative characteristics seen in the rectal ves 
se ls In places the fibrous tissue enveloped 
small vessels, the lumina of which were 
occluded b> old thrombi, but were under 
going a process of re canalization 


The general picture in the pen rectal mass 
suggests an indolent granulation tissue te 
sponse, such as might be called forth by a 
process of infarction It is difficult to imagine 
any resolution occurring in view of the poor 
blood supply, and the end result should be 
an avascular cicatrix, probably stenosmg the 
rectum almost entirely The rectal ulceration, 
how e\ er, does not resemble any specific proc 
ess, but is more suggestive oi an i-chemic 
necrosis of epithelium— a view supported by 
the underlying cndartentic phenomena These 
findings are completely in accord with Pull 
inger’s experimental demonstration of throw 
bosis following irradiation of normal tissues 
Study o( the histologyof this reaction seeras 
to confirm the theory I put forward as regards 
the etiology of the condition 1 have suggested 
that a spreading obliterate e endaiteritic proc 
ess occurring in the relatively poorly vascular 
lzed posterior segment of the pelvis would 
produce an ulceration m the rectum as a result 
of deprivation of us blood supply in that par 
ticular region where the process was most 
marked The histological appearances ate 
those of widespread vascular occlusion, associ 
ated with the formation of a mass of avascular 
fibrous tissue forming yet another barrier be 
tw een the rectal mucosa and its source of blood 
supply The histology also suggests one line 
of treatment that might be of some value 
sympathectomy should re \ ascularizc the af 
fected zone to a certain extent at any rate, 
and possibly avert the avascular cicatrix that 
would otherwise seem to be inevitable 
TREATMENT 

Treatment will hav e to be discussed under 
the headings of the treatment of the actual 
lesion itself and the treatment of the com 
plications oi the lesion 

a Treatment of Iht rectal lesion The stand 
erd method of treatment (Hurdon) is to give 
bowel wash-outs twice d3tly with sahne or 
some weak antiseptic introduced no hotter 
than can be comfortably tolerated Each in 
jection is followed b3' the instillation 01 as 
many ounces of liquid paraffin as the patient 
wifi tolerate (average 4 to 6) the patient bMhS 
kept in bed for the duration of the treatment 
In some of the severer cases the wash outs 
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canth mucilage, this again is clearly seen in 
skiagraphs. 

With the added experience gained from a 
detailed study of these reactions, the various 
accessory methods of investigation described, 
and a due regard for the prophylactic points 
to be enumerated, it should be possible to 
reduce the incidence of late or chronic reac- 
tions— already less than 5 per cent— to a purely 
nominal figure 

1. In order to utilize to the full the pos- 
sibility of obtaining distance protection from 
the rectum, all vaginal applications of radium 
should be made with the patient in the knee- 
chest position 

2 The lips of the cervix, or a portion of the 
growth, should be sutured over the intra- 
uterine tube to ensure that it does not slip 
into the vagina, or alternatively, a special 
type of applicator devised to prevent this com- 
plication, should be used. 

3 A locking device for the vaginal applica- 
tors should be used in order to prevent slipping 
and approximation 

4 Repeated skiagraphs should be made 
during treatment to ensure that the position 
of the applicators remains constant, if slipping 
occurs, it is recognized, and the radium can 
be removed before damage is done 

5 In the presence of retroversion, the intra- 
uterine dose should be reduced, or the distal 
needle omitted in subsequent applications 

6. A special applicator should be used dur- 
ing x-ray treatment to limit the amount of 
radiation delivered to the rectum 

7 Routine blood counts during treatment 
will demonstrate any marked constitutional 
effect due to the radiation A pronounced 
lymphopenia should indicate the advisability 
of stopping treatment. 

8 Preliminary proctoscopy will show 
whether or not the rectal mucosa is normal 
before radiation. Should rectal symptoms occur 
during treatment, proctoscopy will show 
whether or not there is any excessive reaction, 
and will decide whether the continuance of 
treatment is safe 

SUMMARY 

The occurrence of ulceration of the rectum 
following irradiation treatment of carcinoma 


of the cervix has been described The lesions 
resemble carcinoma on digital examination, 
and hence have been named “pseudocarci- 
noma of the rectum ” Their morphology has 
been detailed, two distinct types being found, 
one of which is restricted to the rectal wall, 
while the other appears to involve mainly the 
peri-rectal tissues, with secondary involvement 
of the rectum Diagnosis is made on the clin- 
ical features, plus a history of previous irradi- 
ation, and it is confirmed, when necessary, by 
a biopsy 

The etiological factors have been discussed, 
and it has been shown that many cases are 
associated with local overdosage in the vaginal 
vault There is no other common factor recog- 
nized The histology of both types of lesion 
have a striking feature in common, namely, 
vascular occlusion throughout, and it suggested 
that this phenomenon may be the vital one 
concerned — irradiation causing thrombosis in 
some of the smaller branches of the hemor- 
rhoidal vessels, and this spreading leads to 
obliteration of the blood supply of the rectum 
in the junctional region, followed by the occur- 
rence of infarction and mucosal ulceration 

The favorable prognosis in most cases is 
described, and the varieties of treatment of 
the complications that may be called for are 
indicated Finally, several technical details 
that may be influential in avoiding the occur- 
rence of these complications are listed 
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noma ol the cervix in August and September 1535 
She bad been welt for 7 months when hemorrhage 
and severe pain after defecation commenced Ex 
animation showed a typical extrinsic reaction Pain 
pers s‘ed and nasveryseie e so sympathectomy was 
done in May 1936 This resulted in immediate and 
almost complete relief The lesion produced gradual 
occlusion of the rectum necessitating colostomy m 
September 1536 Patient has been much improved 
is gaming weight and is free from pam The rectal 
mucosa is healed, but lumen is still stenosed though 
the fibrous obstructing mass is definitely softening 
Case 3 Mrs H H , aged 37 years, had been 
treated with x rays and radium m April and May, 
1936 for a stage It carcinoma of the cervix In middle 
of x ray course patient complained of some tenesmus 
but was unfortunately not proctoscoped then al 
though the treatment ras curtailed as a safeguaid 
Low grade intestinal obstruction followed with grad 
ual distention In a months a typical extrinsic reac 
tion had developed and there was much associated 
pam Patient s general condition was so poor that 
it was deemed advisable to do only colostomy first 
this was done in August 193d Three weeks later as 
am was stiff severe and as her general condition was 
etter sympathectomy was done Pam relief was 
not striking at first owing to large functional ele 
ment but within 3 months it had completely dis 
appeared Patient had gained weight and the rectaf 
mucosa was healing when pelvic recurrence of her 
malignancy hilled her t year later 
Case 4 Mrs E M aged $t years had been 
treated with x rays and radium m February and 
March 1036 for a stage III carcinoma of the cervix 
She had been « ell for 6 month when coticfcv pain 
and hemorrhage commenced and examination re 
vealed a tvpical extrinsic reaction Tain was very 
severe and rectal stenosi was already present so 
colostomv and sympathectomy were done in October 
1936 Result was immediate relief of pam \<ry 
marked resolution has occurred and already the 
stenosis has largelv disappeared Closure of the 
colostomy has mce been carried out (February 
1938, bv Mr If T Simmons ) 

(ASG s Mrs M S aged 48 sears was treated 
with radium and x rays from October to December 
to yd for a stage II carcinoma of the cervix Six 
months later subacute obstruction of the rectum 
occurred, nece dating a colostomy Presacral nej 
rectoms was done at the same time Following a 
sati factory convalescence the patient was dis 
charged Nine months later (February 1938) her 
doctor reported her condition as quite sati factory 
Case 6 Airs A A aged 60 years, was treated 
with x ravs and radium in September and October 
'935 for a tage II carcinoma of the cervix Twelve 
months later he del doped a definite extrmnc reac 
tion which chiefly cau ed considerable pam There 
was but little stenosis so sympathectomv alone was 
done Nine months after this the pelvis was appre 
ciably softer no obstruction had dev Moped and the 
patient was free from pain 


Case 7 hits A C aged 51 years was treated 
with radium and x rays for a stage HI carcinoma of 
the cervix in December 193 fi and January, 1937 
>he v as well for 9 months when sudden onset 0! 
diarrhea and rectal hemorrhage occurred Exttinsic 
reaction developed and pain became a predominant 
symptom No definite stenosis as yet but from 
rapid development of pen rectal mass it 1s very 
probable soon Presacral sympathectomy was done 
January 1938 with immediate and la ting relief of 
pain No eofo foray has been required as yet 

It will be seen that m 5 cases, sympathec 
tomy has been combined with colostomv, and 
the argument for sympathectomy rests on 
Cases a and 3 In Case 2, sympathectomy was 
done alone first, and produced complete pam 
relief, but colostomv was necessitated later 
because of rectal stenosis In Case 3, the colos 
tomy was done first and produced no pam 
relief Sympathectomy was again successful 
I think sympathectomy alone is justified in a 
reaction causing severe pain and not asvoa 
ated with rectal stenosis, as m Case 6, though 
in the few ca^es met with the two symptoms 
will probably both occur, and reguire the 
double therapy In Case 7 (&. in Case t) a 
preliminary sympathectomy has been done in 
the presence of considerable pen rectal wdu 
ration not as yet producing stenosis, in the 
hope that resolution of the indurativeprocess 
may be accelerated and stenosis prevented 

PROPHYLAXIS 

From the argument so far it is obvious that 
avoidance of high dose effects in the pelvis 
will go far to eliminate the incidence of the e 
complications almost completely, but the es 
sential need in the treatment of cervical cancer 
is, while avoiding these to deliver as high a 
dose as possible to the pelvis I have elabo- 
rated several methods of inv estigation whereby 
the actual dos*- of radiation delivered to the 
rectal wail may be estimated In an occasional 
case m which a lapurotomv was indicated lot 
some reason or other, I have implanted an 
emptv gold seed m the muscle coat of the 
rectum this is clearly visible in subsequent 
roentgenographs, and show s the proximity ot 
the anterior rectal wall to the vaginal s«u 
uterine radium Alternatively, the anterior 
rectal wall may be delineated by smearing it 
through a proctoscope with a barium trie* 
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canth mucilage, this again is clearly seen in 
skiagraphs. 

With the added experience gained from a 
detailed study of these reactions, the various 
accessory methods of investigation described, 
and a due regard for the prophylactic points 
to be enumerated, it should be possible to 
reduce the incidence of late or chronic reac- 
tions— already less than 3 per cent— to apurely 
nominal figure 

1 In order to utilize to the full the pos- 
sibility of obtaining distance protection from 
the rectum, all vaginal applications of radium 
should be made with the patient in the knee- 
chest position 

2 The lips of the cervix, or a portion of the 
growth, should be sutured over the intra- 
uterine tube to ensure that it does not slip 
into the vagina, or alternatively, a special 
type of applicator devised to prevent this com- 
plication, should be used 

3 A locking device for the vaginal applica- 
tors should be used in order to prevent slipping 
and approximation 

4 Repeated skiagraphs should be made 
during treatment to ensure that the position 
of the applicators remains constant, if slipping 
occurs, it is recognized, and the radium can 
be removed before damage is done 

5 In the presence of retroversion, the intra- 
uterine dose should be reduced, or the distal 
needle omitted in subsequent applications. 

6. A special applicator should be used dur- 
ing x-ray treatment to limit the amount of 
radiation delivered to the rectum 

7 Routine blood counts during treatment 
will demonstrate any marked constitutional 
efiect due to the radiation A pronounced 
lymphopenia should indicate the advisability 
of stopping treatment. 

8 Preliminary proctoscopy will show 
whether or not the rectal mucosa is normal 
before radiation Should rectal symptoms occur 
during treatment, proctoscopy will show 
whether or not there is any excessive reaction, 
and will decide whether the continuance of 
treatment is safe 

SUMMARY 

The occurrence of ulceration of the rectum 
following irradiation treatment of carcinoma 


of the cervix has been described The lesions 
resemble carcinoma on digital examination, 
and hence have been named “pseudocarci- 
noma of the rectum ” Their morphology has 
been detailed, two distinct types being found, 
one of which is restricted to the rectal wall, 
while the other appears to involve mainly the 
peri-rectal tissues, with secondary involvement 
of the rectum Diagnosis is made on the clin- 
ical features, plus a history of previous irradi- 
ation, and it is confirmed, when necessary, by 
a biopsy. 

The etiological factors have been discussed, 
and it has been shown that many cases are 
associated with local overdosage in the vaginal 
vault There is no other common factor recog- 
nized The histology of both types of lesion 
have a striking feature in common, namely, 
vascular occlusion throughout, and it suggested 
that this phenomenon may be the vital one 
concerned — irradiation causing thrombosis in 
some of the smaller branches of the hemor- 
rhoidal vessels, and this spreading leads to 
obliteration of the blood supply of the rectum 
in the junctional region, followed by the occur- 
rence of infarction and mucosal ulceration 
The favorable prognosis in most cases is 
described, and the varieties of treatment of 
the complications that may be called for are 
indicated Finally, several technical details 
that may be influential in avoiding the occur- 
rence of these complications are listed 
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ABOUT a year ago we suggested to a 
/\ fellow internist that a certain patient 
/ V suffering from hyperthy roidism com 
pUcatmg heart disease be treated by 
roentgen irradiation of the th>roid gland, a 
method which we have been using for some 
years Our colleague informed us that he con- 
sidered this form of therapy entirely useless 
and that it had been abandoned, not only by 
the medical staff, but also by the x ray de 
partment of his institution Since we have 
respect for this mans opinion, his remarks 
challenged us to attempt to determine if the 
results which we had been getting from the 
xrav treatment of hyperthyroidism were 
really as satisfactory as we had thought, or 
whether we were being completely deluded in 
regard to them 

Cursory perusal of the literature made it 
obvious that many phvsicians of good repute 
think well of the method As earlv as 1902, 
Williams (if) spake favorably of the irradia 
tion treatment of goiter and in 1908 Pfahler 
(9I reported the treatment of several cases 
with good clinical results, as did Means and 
Aub in 1Q17 Williams (13) in Radiology for 
1932, reporting two hundred of his own cases, 
gives a bibliography of some 75 articles pub 
lished between 1925 and 1930 ah dealing spe 
cifieall) with this subject and most of them 
reporting favorably Many of the more recent 
reports are well supported mth objective data 
such as basal metabolic rate, weight pulse 
rate, etc A vcr> few of the best substantiated 
of these are included id Table I 
In the face of such a voluminous and gen 
eraflj favorable literature on the subject it 
would seem superfluous to report a small senes 
of 28 cases were it not for the fact that there 
is still considerable difference of opinion in 
regard to the effectiveness of the x ray treat 
ment of hyperthyroidism 

Patients suffering from hyperthy roidism 
complain of symptoms chief!) from two 


sources (a) the central nervous svsttm, m 
the form of nervousness and tremor, and (b) 
the cardiovascular system, m the form of 
palpitation of the heart and, perhaps, short 
ness of breath or chest pain on exertion It is 
not surprising, therefore, that a few patients 
with uncomplicated hyperthyroidism arme 
in the office of the cardiologist Moreover, 
the increased circulatory demands of the 
hypertbyroid state often makes incompetent 
a somewhat damaged heart that otherwise 
would not, at that time at least, show evi 
dence of failure Thus, the cardiologist sees 
Graves' disease both with and without or 
game heart complications 
It is beyond the scope of this paper to go 
into the details of the diagnosis of hyperthy 
roidism complicating heart disease as we are 
here concerned chiefly with treatment It is 
the overactivity or perverted activity of the 
thyroid gland and not its enlargement (which 
may or may not also be present) that is chief!) 
responsible for thyroid disease and which we 
attempt to correct We do not try to differ 
tntiate between toxic thyroid adenoma and 
diffuse hyperplasia, since we beheve that 
these two conditions often co exist in the same 
gland and nothing is gained at least as far 
as therapy goes, in attempting their, perhaps, 
artificial separation 

In a patient with heart disease we ate led 
to suspect a possible hyperlhyroid comphca 
tion tf he has unaccountably lost weight in 
spite of a good appetite, is excessively ner 
vous and sweaty has a pulse rate more rapid 
than one would anticipate from the degree of 
heart disease present, or has some of the 
physical signs of hyperthyroidism such os 
prominent eyes ime tremor, goiter or auncu 
lar fibrillation without obvious cause If an> 
of the foregoing signs 01 symptoms make us 
even vaguely suspicious that the thvroid 
gland is overactive we take a b3sal metabo- 
hsm test and repeat the test if necessary, on 
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TABLE I —A FEW OF THE MANY BECENT 
REPORTS ON X-RAY TREATMENT OF HY- 
PERTHYROIDISM 


Year 

Author 


Cases 

Cured % 

Im- 

proved 

% 

Satis- 

factory 

% 

ms 

Qume> 

j(»> 

» 

897 

! 8 1 

97 8 

19SA 

A M South 

(1=) 




76 O 

1 936 

Harris A Rose 

(5) 1 

193 



67 O 

1932 

Williams 

( 13 ) 

200 j 

80s 

135 ! 

84 O 

1932 

Menville 
(questionnaire to 
200 radiologists) 

(S) 

10,541 

66 22 

21 07 

87 O 

1934 

Pfahler 

(to) 

440 

57 3 

30 6 

87 g 


subsequent days until we are satisfied that a 
reliable rate has been determined 
Heart disease may so mask the usual signs 
and symptoms of hyperthyroidism that we 
have come to rely greatly on metabolism test- 
ing to make the diagnosis of thyroid heart 
disease, much as we rely on the Wassermann 
test in the diagnosis of syphilitic heart disease 
Unfortunately, however, the basal metabolism 
test is much less reliable than is the Wasser- 
mann, and therefore we must be very sure of 
our laboratory and of all the conditions under 
which the test was taken The most impor- 
tant point is that the test be made by a care- 
ful and tactful technician who can gain the 
apprehensive patient’s confidence and co- 
operation. It is futile to attempt a test on an 
orthopneic patient or one in any other dis- 
tress All the basal metabolism tests on the 
patients here reported were done in one 
laboratory by the same technician, who has 
completed over 3500 tests and whose work 
we feel is most reliable 

During the past several years we have made 
a definite diagnosis of hyperthyroidism on 
private patients directly under our care 33 
times Of these, 2 left our control and were 
operated upon elsewhere, 2 more took only 
one treatment and were seen no more, and 
the datum on 1 other is entirely inadequate 
This leaves a total of 28 unselected patients 
who were treated by the method described 

The type of patient met with is outlined in 
Table II 

Once the diagnosis is estabhshed treatment 
is begun at once The patient is treated am- 


TABLE II — CLASSIFICATION OF 28 PATIENTS 



Number 

Percentage 

Sex 

Women 

19 

68 

Men 

9 

32 

Organic heart complications 

None 

4 

14 

Rheumatic 

6 

21 

Degenerative 

16 

57 

Lues 

1 

3 

Undetermined 

r 

3 

Auricular fibrillation 

, 11 

39 


Age Range 22 to 72 3 ears, average 50 3 ears 

Basal metabolic rate Range plus 14 per cent to plus 70 per cent, 
average plus 35 x per cent 


bulatorily unless severely decompensated and 
is thus usually able to continue with Iris house- 
hold or business duties Digitalis and perhaps 
quinidine is used if auricular fibrillation is 
present. Luminol or bromide is usually neces- 
sary for nervousness, and diuretics, such as 
salyrgan, may have to be used at first if the 
patient is waterlogged. Iodine in the form of 
Lugol’s solution, 5 to 10 drops three times a 
day, is uniformly prescribed from the start 
It is our opinion that these measures are of 
importance only in ameliorating the symp- 
toms until irradiation of the thyroid starts to 
show its effect, which usually takes place in 
from 3 to 6 weeks. The patient is sent to the 
radiologist who is given the essential data on 
the case and the details of the irradiation are 
left entirely in his hands Treatments have 
usually been given at intervals of from 3 to 7 
days, and we anticipate beginning to see 
results by the sixth treatment at which time 
we usually repeat our basal metabolism If 
the rate is approaching the plus 10 per cent 
mark by this time, we may discontinue 
irradiation; as a rule, however, a complete 
course of about 12 treatments is necessary, 
and this is about the average number given to 
each patient in this series We have had no 
complications from the treatment except for 
a slight and transient sensation of burning 
over the skin of the neck, a little dryness of 
the throat, or hoarseness 
Radiation therapy in patients suffering with 
hyperthyroidism has been directed to both the 
pituitary and the thyroid glands Experi- 
mentally, Bpifanio and Cola have shown that 
large doses of irradiation administered to the 
pituitary gland of experimental animals 
caused atrophy of the thyroid and thymus 



THE NON-SURGICAL TREATMENT OF HYPERTHYROIDISM 
COMPLICATING HEART DISEASE 


WILLIAM \\ NEWMAN, U D , and L HENRI GARLAND, M D San Francisco Cal, for.,. 


/ BOUT a \ear ago we suggested to a 
k fellow internist that a certain patient 

\ suffering from hyperthyroidism com 
phcatwg heart di ease be treated by 
roentgen irradiation of the tbvrcnd gland, a 
method which we have been using for some 
> ears Our colleague informed us that he con 
sidered this form of therapy entirely useless 
and that it had been abandoned, not only b> 
the medical staff but also by the a ray de 
partment of his institution ^raee we have 
respect for this man s opinion, his remarks 
challenged us to attempt to determine if the 
results which we had be<n getting from the 
x ra\ treatment of hyperthyroidism were 
really as satisfactory as we had thought, or 
whether we were being completely deluded m 
regard to them 

Cursory perusal of the literature made it 
obvious that mam physicians of good repute 
think well of the method As early as 190a, 
Williams (14! spoke favorably of the irradn 
tion treatment of goiter and in iqoS Pfahler 
(9) reported the treatment of several cases 
with good clinical results as did Weans and 
Aub in 1 qi? Williams (13) in Radiology for 
1932 reporting two hundred of his own cases, 
gives a bibliography of some 75 articles pub- 
hshed between 1925 and 1930 all dealing spe 
cifically with this subject and most of them 
reporting f av orably Many of the more recent 
reports are well supported with objective data 
such as basal metabolic rate, weight pulre 
rate etc \ very few of the best substantiated 
of these are included in Table I 
In the face of such a v oiuminous and gen 
eralty favorable literature on the subject it 
would seem superfluous to report a small senes 
of 28 cases were it not for the fact that there 
is still considerable difference of opinion in 
regard to the effectiveness of the x rav treat 
ment of hyperthyroidism 

Patients suffering from hyperthi rotdtsm 
complain of symptoms chiefly from two 


sources (a) the central nervous system, in 
the form of nervousness and tremor, and (b) 
the cardiovascular system, m the form of 
palpitation of the heart and, perhaps, short 
ness of breath or chest pam on exertion It b 
not surprising, therefore, that a few patients 
with uncomplicated hyperthyroidism arnve 
in the office of the cardiologist Moreover, 
the increased circulatory demands of the 
hyperthvroid state often makes mcompetvnt 
a somewhat damaged heart that otherwise 
would not, at that time at least, show evi 
denre of failure Thus, the cardiologist sees 
Graves' disease both with and without or 
game heart complications 
It is beyond the scope of this paper to go 
into the details of the diagnosis of hypetthv 
roidism complicating heart disease as we are 
here concerned chiefly with treatment It » 
the overactivity or perverted activity of the 
thyroid gland and not its enlargement {which 
may or may not also be present) that is chiefly 
responsible for thyroid disease and whi<Ji we 
attempt to correct We do not try to differ 
entiatc between toxic thyroid adenoma 3rd 
diffuse hyperplasia, since we behe\e that 
these tw o conditions often ro exist in the same 
gland and nothing is gained at least as far 
as therapy goes in attempting their, perhaps, 
artificial separation 

In a patient with heart disease we are led 
to suspect a po,sible hyperthyrotd complies 
tion if he has unaccountablv lost weight Ml 
spite of a good appetite is excessively ntr 
vous and sweaty, has a pulse rate more rapid 
than one would anticipate from the degree of 
heart disease present, or has some of the 
physical signs of hyperthyroidism, such as 
prominent eyes, fine tremor goiter or auncu 
lar fibrillation without obvious cause If anv 
of the foregoing signs or symptoms make us 
e*eo vflguelv suspicious that the thyroid 
gland is overactive we take a basal metabo- 
lism test, and repeat the test, if necessary on 
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refractory ones submitted to operation. Ap- 
proximately 70 per cent of all cases of hyper- 
thyroidism properly irradiated will show 
clinical cures The present “resistance” of 
many physicians to the treatment of hyper- 
thyroidism by irradiation is analogous to the 
“resistance” of surgeons to the treatment of 
carcinoma of the cervix by irradiation in 
former days It has now been thoroughly 
shown that a slightly higher percentage of all 
cases of carcinoma of the cervix can be cured 
by irradiation than can be cured by surgery, 
and with a far smaller mortality Similarly, 
although the operative mortality in thyroid- 
ectomy is quite low, the irradiation mortality 

TABLE V —“cured” GROUP — 17 PATIENTS, OR 
60 PER CENT OF TOTAL 
Observation period average — 2 years, 10 months 



As erage 
BMR 

\\ eight 


% with 
BMR 
+ 10 or 


7c 

pounds 

Pulse 

less 

Initial 

+ 35 4 

139 

go 

0 

Final 

-6 

149 

68 

100 

Change 

41 * 

xot 

22$ 


Within 3 months 

+ 5 

144 

73 

53 

Within 1 year 

♦Drop fGain JBeat drop 

—3 

148 

69 

94 


CRITERIA (1) Disappearance of the symptoms of hyper thy roidism, 
(3) economic restitution, (3) basal metabolic rate of +10 per cent or be- 
low, (4) basal pulse rate of 80 or below, (5) pain of weight to near former 
averape 


is negligible and the method, therefore, 
clinically superior for use in appropriate 
cases 

Our present technical factors are as follows 
Medium or high voltage (125-200 kilo- 
volts), moderate filtration (o 25-0 5 milli- 
meter copper plus 1 millimeter aluminum), 
half-value layer o 3-0 9 millimeter copper, 
target-skin distance 25-50 centimeters, skm 
fields 14-17 centimeters diameter, a narrow 
strip of lead rubber over larynx and trachea 
(2 by 12 centimeters), one single anterior 
field To this field is administered from 150 
to 200 r/air every second or third day, up to 
a total dosage of approximately 2000 r/air 

TABLE VI —“IMPROVED” GROUP— 8 PATIENTS 
OR 28 PER CENT OF TOTAL 
Observation period average — 2 years 


Average 

BMR A\ weight 



% 

pounds 

Av pulse 

Initial 

+34 s 

144 

87 

Final 

+ 14 

145 

78 

Change 

20* 

it 

9t 

Within 3 months 

+ l6 

145 

74 

Within I y ear 

+ 13 

149 

78 


♦Drop fGain iBeat drop 

CRITERIA (1) Definite implement in the symptoms of hyper 
thyroidism, (2) economic restitution, (3) a distinct reduction in basal 
metabolic rate although usually not to normal together with usually a 
gam in weight and drop in pulse rate 
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WEBER CF CASES 

tig x Diagram showing behavior of basU metabolic rate weight, end pulse rate under irradiation Aveng* of »B 
case* treated— tS 


Borak and others have reported favorable 
results from irradiation of the pituitar) in 
atients ■with hvperthvroidism One of us has 
ad limited experience ruth this method in 
clinical practice, but not jet sufficient to war- 
rant definite condu.tons 
Eckert and others hav e show n that definite 
histological changes consistent with clinical 
results, occur ia the hyperplastic or abnormal 
thyroid following adequate dosage of irradia 
tion New experimental work on this subject 
is detailed extensiv ely bv Harris m a recent 
comprehen ive article It has been con 
chMvely shown that adequate doses of irradia- 
tion ma> be safely applied to the thyroid 


without producing either senous skin changes 
or hypof unction of the normal parathyroid 
glands further, Lahev and others have 
shown that it is no more difficult to extupate 
the thyroid should such bi neets-ary, in pa 
tients who have had proper irradiation than 
m patients who have not been irradiated 
As regards the irradiation therapy of hyper 
thyroidism generally (as distinct from 
therapy of cardiac hyper thyroid patients) It 
it> our impression that (i) acute, rapidly pro- 
gressive hyperthyroidism and (2) chime 
cases of hyperthyroidism with large, nodular 
goiters may well be subjected to surgery «n 
mediately, (3) all other cases of hypertfiy 
roidism may well be irradiated and onl\ the 


table nr —results on total group or 

28 CONSECUTIVE PVIIEI TS (n, AVFSAGES) 


Ina^tl 


W VlQ 3 jnoath* 
lilt Hid M«' 
*C*la tfi 


TABLE IV — RESULTS OS TREATMENT WIW 
REST AND IODINE fliYMAN AND LFSsEt S 
5 0 PATIENTS) COMTARED WITH BESUMS 
FROM Y RAY (2& PVTIFNTS HUS SERIES) 
Percmtart of patients whose BJtR * ««e -HI tf 
otfess 

fafiMttrit* Kupse™ 


aj! *J r*ai»iw 
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TABLE VIII— PROTOCOL 
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*Or?anic heart complication (Key) 

1 Rheumatic 

2 Auricular fibrillation 

3 Degenerative 
\ Hypertension 

5 Coronary occlusion 

6 Lucs 


jectively or symptomatically, although she 
was able to return to teaching school for 
years, she then died of a stroke 

Brief case reports will illustrate the type of 
result most generally attained 

Case i No 3340, male, 62 years of age, manager 
of a men’s club, was referred to us by a surgeon on 
January 2, 1936 He complained of shortness of 
breath and palpitation on walking up slight grades, 
increased nervousness, and loss of weight of 13 
pounds, all of which began during the preceding 4 
months 


Examination revealed a rather thin man whose 
skin was warm and moist Ills eyes showed a slight 
lid lag and an arcus senilis was present. The thy- 
roid gland was palpable but not enlarged There 
was a moderate tremor, the pulse rate was 96, and 
the blood pressure was 160/75 The heart sounds 
were quite loud and a short systolic murmur accom- 
panied the first sound at the apex The ankles 
showed edema X-ray showed a normal sized heart, 
but an electrocardiogram showed a flat Ti 

It was considered that the patient had degenera- 
tive heart disease and although a hyperthyroidism 
was suspected, it was not definitely diagnosed at this 
time 
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TABLE VII —RELATION OF HEIGHT OF INITIAL 
BAS VL METABOLIC RATE TO EINAL RESULTS 
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“"ofSeTo r « U «nt, (adores a because 
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TABLE VIII— PROTOCOL 
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^Organic heart complication (Key) 

1 Rheumatic 

2 Auricular fibrillation 

3 Degenerate e 

4 H> pertension 

5 Coronary occlusion 

6 Lues 

jectively or symptomatically, although she 
was able to return to teaching school for i}/2 
years, she then died of a stroke 

Brief case reports will illustrate the type of 
result most generally attained 

Case i No 3340, male, 62 years of age, manager 
of a men’s club, was referred to us by a surgeon on 
January 2, 1936 He complained of shortness of 
breath and palpitation on walking up slight grades, 
increased nervousness, and loss of weight of 13 
pounds, all of which began during the preceding 4 
months 


Examination revealed a rather thin man whose 
skm was warm and moist His eyes showed a slight 
lid lag and an arcus senilis was present The thy- 
roid gland was palpable but not enlarged There 
was a moderate tremor, the pulse rate was 96, and 
the blood pressure was 160/75 The heart sounds 
were quite loud and a short systolic murmur accom- 
panied the first sound at the apex The ankles 
showed edema X-ray showed a normal sized heart, 
but an electrocardiogram showed a flat T, 

It was considered that the patient had degenera- 
tive heart disease and although a hyperthyroidism 
was suspected, it was not definitely diagnosed at this 
time 
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In spite of bed rest, digitalis and restriction of 
salt and fluid intake edema progressed, nervousness 
became more marked paroxysms of auricular fibril 
lation ensued and the patients weight dropped 
After a month of a downhill cour e a basal metabo- 
lism test was taken which *hoved a rate of +40 
per cent The patient was immediately given Lugo! s 
solution 10 drops three times a da\, and started on 
t ray treatment to the thyroid He was able to get 
to the radiologist only with difficulty because of 
weakness For the first 4 weeks of treatment with 
iodine and x ray he continued to get worse and on 
March 16 1936 his weight bad dropped to 126 
pounds kts basal pulse nas roo and hts basal meta 
bojic rate was still -f-2j per cent 

By March 23, 1936, he had had 10 « ray treat 
ments was feeling a little better and his basal 
metabolic rate had come down to +9 per cent 
However his weight was only 125 pounds m spite 
of the fact that he was still edematous, his pulse 
rate was 94 and he was having paroxysms of auricu 
lar fibrillation two or three times a day 

From this point 6 necks after x ray treatment 
was started he improved rapidly A month later 
edema had disappeared the pulse was down to So 
and he started going back to his office part tune By 
July 1 1936 just 6 months from the beginning of 
treatment he stated that he felt particularly well 
was working regularly his pulse was < 5 o, and it was 
necessary for him to diet to keep his weight within 
hounds, which state of well being he has kept to the 
present date 

Case 2 No 3698 male S2 years of age a clerical 
worker was first seen at his home August 15 1934 
a little o er 3 years ago 

He was complaining of weakness palpitation 
nervousness, and loss of weight from about aoo 
pounds to 170 pounds all during the preceding 
month although he had not been feeling quite well 
for 2 or 3 months before that 

When seen, he was lying in bed very restless 
fidgetv, and constantly sticking his feet out from 
under the covers drawing them in turning over 
etc. He looked as though he had lost some weight 
and was quite tremulous His heart rate was 130 
and absolutely irregular The heart sounds were 
clear and the blood pressure was 120/70 The elec 
trocardiogram showed auricular fibrillation but no 
other abnormality He had h3d a similar but milder 
attack some 10 years before 

It appeared obvious that the man was suffering 
from hyperthyroidism with auricular fibrillation 
He was sent down on the next morning for a basal 
metabolism test which sbowed a rate of +30 An 
electrocardiogram showed auricular fibrillation 

rav examination showed no enlargement of the 
heart He was immediately placed upon Lugo! s 
solution and Started on x ray treatments to the 
thyroid^ ^ eeD t2 ti E g 40 drops of digitalis twice a 
day for the preceding month in spite of which his 
heart rate was still ijo He was continued on * 


grains of digitalis leaf twice a day about the same 
dose as he had been taking of the tincture By ^tp- 
tember 8 1934 a little over 3 weeks from Stirling 
treatment bis ba al metabolic rate was -f-i per 
cent and bis pul e rate down to 60 although stiff 
absolutely irregular He Ji3d not gamed aDy weight 
but was feeling well enough so that he was allowed 
to go away to the country for a couple of weeks 
One month later he came back stating Ui3t he 
felt fine could walk 1 or 2 miles without any trouble 
and had gained 3 pounds His basal metabolic rate 
at this time was +4 per cent He started to work 
part time October 5 1034 about 6 weeks from the 
onset of his treatment and has worked uninfer 
ruptedly ever since 

He was given about 6 more x ray treatments 
making a total of 12 On a feiv doses of quimdine 
his pube became regular and has remained so to 
date 


RESULTS AND CONCLUSIONS 

While we ate not presentin’ the v raj and 
iodine therapy of hyperthyroidism as the 
only, or even under all circumstances as 
necessarily the best form of treatment, we 
feel that it has the folio mg to recommend it 

1 It will result in 60 per cent cures as evi 
denced by (a) disappearance of the symptoms 
of hyperthyroidism, (b) economic restitution, 
(c) basal metabolic rate of plus 10 per cent 
or below, (d) basal pulse rate of 80 or below, 
(e) gain of weight to near former average 

2 In another 28 per cent it will afford 
marked improvement 

3 Thus, in well ov er 80 per cent the results 
are satisfactory 

4 There is no direct mortality nor com 
plication to the treatment 

5 The patients are usually ambulatory ana 
often continue working during treatment 

6 It is speedy, definite improvement often 
occurs by t> weeks and usually by 3 months 

7 If it fails after a reasonable trial surgery 
can be employ ed 

8 It can, at times, be applied to patients 
who for economic or psychological reasons 
refuse to consider surgery 
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SURGICAL JAUNDICE— DIAGNOSTIC CONSIDERATIONS 

MRL A MEIER M D F 1 CS, and FREDERICK STEICiMANV, BP, Chap lUmon 


I N recent years the term “surgical jaun 
dice" has been used extensively to de 
note a condition which is characterized 
primarily by marked jaundice, assoa 
ated with more or less secondaiy signs and 
symptoms of variable importance, and which 
demands operative interference for its satis 
factory, whether curative or palliative, termi 
nation Despite its rather frequent occurrence 
and the awareness of the medical profession 
that such a condition exists, it has not been 
given the important consideration that it 
merits Thus we often see patients with jaun 
dice who are being observed under conserva 
live management for weeks and weeks, simply 
for changes m the intensity of the icterus not 
withstanding the fact that the depth of the 
jaundice per se is m the majontj of the cases 
of little importance in the diagnosis and dif 
ferential diagnosis ol the existing pathology 1 
This “watchful waiting ’ policy is applied 
especially m cases m which there is no pain 
palpable mass or gall stone shadow s m the 
roentgenogram, as in these cases the lad of 
such findings brings with it a false sense of 
security 

Jaundiced patients as a group receive less 
attention on the part of the medical profes 
sion than they justly deserve The indifferent 
attitude of dimaans is found especiall> to 


problem, and that, hence, observation of the 
patient is important We wish however, to 
stress the fact that this observation should be 
combined with (a) an intensive study oi the 
patient (b) search for the cause of the d/> 
coloration and (c) prompt treatment thereof 
Recent statistics and reports from various 
dimes as also our own exptntnce, tend to 
dispel the gloomy outlook once prevalent in 
regard to icteric patients With the intro 
duction of intensive devtrose therapy, mul 
tiple pre-opera b vc and postoperative blood 
transfusions, and attention to the patients 
vitamin e, fluid, and salt requirements, the 
results of therapy in surgical jaundice have 
improved considerably This improvement 
to be sure, has been aided not only by better 
preparations but also by more discriminate 
selection of patients for surgery— selection 
referring to better work up 
It is not w ithm the scope of this paper to go 
into a lengthy discussion of the difleten'iil 
diagnosis ol jaundice Here n e intend to d» 
cuss mostly the positive factors pointing to a 
surgical jaundice \\c will also discuss some 
of the outstanding characteristics encoun 
tered in our cases of icterus both at the Cook 
County Hospital and m private practice, the 
recognition ol which has given us a highet 
percentage of correct diagnoses and thus bet 


ward those jaundiced patients who on exam ter managed patients 
uutvon, fail to suggest the possibility of a When confronted with a jaundiced patient 
stone in the common duct as the cause of out must realize that 60 per cent di more o 
jaundice This attitude seems to be ittrib icteric cases fall m the so tailed surgical jaun 
utable to the assumption that if an icterus is dice group According to recent statistics oV 
not of the calculous or catarrhal type, it is Snell cholelithiasis and associated condition* 
usually fatal Cases of jaundice therefore are responsible for 25 per cent of jaundice, 
not belonging to these two types wen con carcinoma, both metastatic andprimary m tn 

sldered hopeless and treated as such head oi the pancreas, gall Win »' “ 

It must be admitted that, diagnostical!} ducts lor JO per cent, and benign 
and therapeutically icterus presents a serious of the summon duct lor up to to per ran 
Similar figures w ere obtained in our own sene 
From the Surgiol «4 SMtfU Service, cl the Cook County in which 3 2 per cent of the COSCS «J" 
H®sp«»i Depictiwat of bi r s«r n . sidtred malignant and ?6 per cent benign 

t^C0^of^a 0 r Furthermore obstructive jaundice requiring 

‘The icttfU* may ectuajly drop '“fSe pee** ee of t per stmt - j mter f e rence occurs more Often in 

obstruction if less bilirubin u fortne.1 o 
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middle or later life than in younger individ- 
uals Hence, a jaundiced, middle aged patient 
has 65 to 70 per cent chance to have an ob- 
structive type of icterus If this patient is a 
woman, the cause of obstruction is considered 
to be a calculus, though this did not hold for 
our series If the patient is a man, the cause 
is more often a malignancy, usually of the 
digestive apparatus A history of previous 
biliary tract disease or biliary colic obviously 
points toward a calculous obstruction At 
times, however, it suggests a carcinoma of the 
gall bladder A previous operation on the gall 
bladder should make one consider the possi- 
bility of a benign stricture of the common 
duct It is hardly necessary to mention that 
a history of exposure to hepatotoxic substance 
or a history of any systemic disease, should 
make the patient a case of hepatosis 1 until un- 
mistakable evidence of obstruction is ob- 
tained It is to be kept in mind that, occa- 
sionally, even in cases with a history such as 
this a primary, obstructive factor may be the 
cause of the icterus In such cases, errors are 
not uncommon, and appropriate treatment is 
often started too late 

The two mam elements in jaundiced pa- 
tients which may be said to point toward an 
obstructive factor that might be removed by 
surgery, are an enlarged, palpable gall blad- 
der and a history of biliary colic Unfortu- 
nately, these two features may be absent in 
as high as 40 per cent and 25 per cent of the 
cases, respectively, a fact which is not gen- 
erally appreciated In our senes the most 
painless case of icterus was present in a man 
who had had an obstruction of the common 
duct due to an impacted stone, while in 34 
cases of common duct obstruction due to 
malignancy the gall bladder was palpable in 
only 4 instances, although found enlarged at 
operation in 11 cases It is obvious, then, that 
the diagnosis of a surgical jaundice cannot 
rest on any single criterion, but on a correct 
evaluation of a number of presenting factors 
The data, offered in this communication, 
are based on a study of 105 cases of jaundice, 
of which 62 were diagnosed as surgical jaun- 
dice and will be discussed later Of these 62 
cases, 34, or 54 8 per cent, were due to malig- 

1 Extensive degeneration of li\et parench>ma 


nant, and 28, or 45 2 per cent, to benign (1 e 
calculous or strictural) obstruction The 
diagnosis of surgical jaundice was based on 
the history, physical examination and labora- 
tory tests, and was confirmed by suTgery or 
necropsy in 28 of the 34 mahgnant patients 
(82 3 per cent), and in 13 of the 28 benign 
cases (46 4 per cent) In 4 cases the diagnosis 
of malignant obstruction was proved to be 
erroneous, as a complete benign obstruction 
due to a calculus was found on operation 
No case of icterus due to malignant obstruc- 
tion was diagnosed as benign, possibly be- 
cause in so called silent jaundice one is in- 
clined toward the diagnosis of a malignancy 

Of the 34 cases of icterus due to malignancy, 
22 were male (64 7 per cent), and 12 female 
(35 3 per cent); while of the 28 benign cases, 
18 were male (643 per cent), and 10 female 
(35 7 per cent) It is apparent that males 
predominate in both the mahgnant and the 
benign groups 

The ages of the patients in the mahgnant 
group varied from 34 to 79, with an average 
age of 55 5 years In the benign group the 
youngest patient was 26 years old, and the 
oldest 71 years; the average age being 48 
We believe that the comparatively high 
average age in the benign group is most likely 
due to two factors First, the majority of the 
patients are men, in whom gall bladder disease 
is less often thought of, second, all patients, 
regardless of sex, ignored the milder symp- 
toms and did not come under medical atten- 
tion until marked jaundice had developed. 

The duration of definite symptoms prior to 
the patient’s entrance into the hospital was. 
on the average, less than 1 year in the malig- 
nant and about 3 years in the benign group 
Symptoms of dyspepsia before the concrete 
symptoms had begun were usually present 
for but a short time in the mahgnant, but for 
years in the benign group It is noteworthy 
that in 1 case of gall bladder carcinoma (not 
included in this series) there was a history of 
cholelithiasis of 40 years’ duration 

Of the 34 malignant cases, 8 (23 5 per cent) 
had a history of sharp pain in the right upper 
quadrant, 12 (35 3 per cent) had dull, upper 
abdominal distress, 6 (178 per cent) had 
vague abdominal discomfort, and 8 (23 5 per 
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cent) had no pain Among the latter there 
were patients with carcinoma of the stomach, 
pancreas gall bladder o\ar>, common and 
hepatic ducts In the benign group, however 
14 (s° per cent) had a history of severe, 
colic like pain, 11 (393 per cent) had upper 
abdominal distress and 3 (10 7 per cent) had 
no pain It should be emphasized that while 
8 patients of the malignant group had a 
colic like pain, none of them required mor 
phme for its relief, in contrast to the colics 
experienced b> the patients of the benign 
group, of whom more than half required mor 
phme for the relief of pain Diet, medications 
local heat and rest « ere reported as some relief 
producing measures by both groups 

Loss of weight was present in as malignant 
(64 7 per cent) and in 5 benign (18 oper cent) 
casta This symptom therefore, appears to 
be an important factor in the diagnosis of 
jaundice 

Marked pruritus was complained of by 14 
(41 per cent) patients of the malignant, and 
by 6 (21 4 per cent) of the benign group This 
finding is in agreement with the clinical im 
pression that pruritus is a more common 
symptom in the complete obstructive type 
of jaundice 

A history of sepsis (chills fever and 
sweats) was given bj 1 patient (3 o per cent) 
in the malignant, and 9 (32 per cent) patients 
in the benign group While m the hospital 
however, about an equal percentage of both 
groups ran a low grade fever 

An alcoholic history was obtained in 9 
malignant (26 4 per cent) and 8 benign 
(28 4 per cent) cases The Kahn reaction was 
positive in 2 of the malignant (6 per cent) 
and 4 of the benign (14 2 per cent) group 

Nausea and vomiting were present in al 
most equal proportions among the patients of 
the tw a groups Constipation or diarrhea as a 
sjmptom was present in too few cases to be 
of an> diagnostic significance 

Almost all patients noted changes ui the 
color of the urine and the stool, and some of 
them reported intermittent changes in the 
color of their excreta 

None of the patients in this senes gave a 
history of exposure to hepatotoxic sub 
stances Three were diabetic and 2 gave a 


histoty of a “cold” having been present at 
the onset of their illness 

Considering the data obtained on phjsical 
examination, it may be stated that as a whole 
the patients in the malignant group appeared 
more critically ill frequently wasted, and 
somewhat apathetic Those of the benign 
group were better nounshed alert and com 
plained loudly, e\ en though quite ill and septic 
at times 

Without going into the theoretical coo 
siderations of the causes of the greenish dis 
coloration in obstructive jaundice as given bj 
Franke, fle can confirm (he observables bj 
Snell ct al that, in the occlu'ion icterus , t pe 
dally if it be on a malignant basis the patient 
presents a peculiar greenish 3 ellon skin color 
which in cases of long duration turns to an 
almost bronze color This discoloration i» 
quite striking m comparison with the reddish 
jaundice of hepatosis It is frequentlj asso 
elated with a severe pruritus and factitious 
dermatitis fn the patients of the benign 
group, unless there is a rarely encountered 
complete obstruction, this greenish hue is not 
a striking feature 

ft may not be amiss to remark that the 
jaundiced patient requires a thorough phvsicaj 
examination which should include a search 
for possible /rapft node metastase s, scars 
from previous operations, masses in the ab 
domcii rectum, pelvis etc and a determma 
tion of the size ol the liver, spleen, gall biad 
der, and kidnev In our cases the liver was 
enlarged to different degrees in ’3 cases (32 3 
per cent) of the malignant and in 19 (6S per 
cent) of the benign cases The gall bladder 
was palpable in 4 (ri per cent) and 3 v ,0 7 
per cent) cases respectively No spleen was 
felt Tenderness in the right upper quadrant 
was present in about an equal number of 
cases in both groups , 

The follow rng important data were obtained 
from laboratory examinations 
Acholic stools on consecutive daily et ® ro . 
m3 tion were present in 26 (764 per cent) o 
the malignant and m 2 (7 per cent) ottnc 
benign cases fn all these cases no urobilin 
was found in the urine Dail) variations “ 
to the presence of urobihn in the stool an 
unne were noted in 4 malignant (it per cen ) 
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and 3 (10 7 per cent) benign cases The re- 
mainder of the benign cases showed some bile 
in the stool and urobilin in the urine on 
almost all examinations Hence in cases that 
give persistent negative urobilin tests m the 
stool and urine for from 10 to 14 consecutive 
days, the diagnosis of a surgical jaundice of the 
malignant type is strongly suggested 

The Van den Bergh reaction was direct m 
15 of 18 malignant cases (83 per cent) in 
which the test was done, and biphasic in the 
other 3 cases It was direct in only 4 (21 per 
cent), and biphasic in 15 benign cases No 
indirect reaction was obtained in this series 
The height of the icterus was measured by 
the Meulengracht method at intervals of from 
2 to 4 days Corresponding with observa- 
tions by others, the icterus intensity was 
found at a high and slowly mounting level in 
the malignant and of variable intensity in the 
benign cases From reports m the literature 
and from our own observation we infer that a 
slight drop in the icterus does not mean that 
no obstruction is present or that the obstruc- 
tion has been relieved The icterus index 
was above 100 in 25 (75 5 per cent) of the 
malignant and in only 6 (21 4 per cent) of 
the benign cases It was rising in 12 (353 
per cent) malignant and in only 1 (3 5 per 
cent) benign case 

The plasma cholesterol was above 200 
milligrams per 100 cubic centimeters in 18 
(53 per cent) malignant and 14 (50 per cent) 
benign cases Below 200 (170-200) in 10 (30 
per cent) and 8 (25 per cent), respectively 
Lower values were obtained in cases of hepa- 
tosis-jaundice Determinations of cholesterol 
esters were not performed in this study 

Too few phosphatase and serum alburnm- 
globulin ratio determinations were performed 
in these groups Hence their importance can- 
not be discussed at this time 

The galactose tolerance test was applied in 
13 malignant and 15 benign cases Less than 
3 grams of galactose was excreted by 12 
malignant (92 3 per cent) and 12 benign 
cases (80 per cent) Above 3 grams was 
found in 1 of the malignant and 3 benign 
cases 

A modified dextrose-tolerance test (3) was 
done in 26 cases of the malignant and in 24 


of the benign group An ascending curve 
pointing to a complete obstruction was ob- 
tained in 19 (73 per cent) of the 26 malignant 
and in 6 (25 per cent) of the 24 benign cases 
A slowly dropping curve, supposedly charac- 
teristic of incomplete obstruction, was ob- 
tained in 7 (27 per cent) malignant and 18 
(75 per cent) benign cases Further study on 
a larger series of cases will be necessary before 
an evaluation of this test can be made, al- 
though in our investigation it has proved 
quite reliable 

Cholecystograms were attempted in 18 
malignant and 20 benign cases. Non-visuali- 
zation of the gall bladder was reported in 16 
and 1 7 cases, respectively, although on opera- 
tion the gall bladder was found enlarged in 1 1 
malignant and 2 of the benign cases In 2 
patients with carcinoma of the pancreas, 
faint visualization of the gall bladder was 
reported Since, however, in both these cases 
the viscus was greatly distended and palpable, 
it may be logical to assume that the faint 
visualization might have been independent of 
the dye ingestion. We have reason to believe 
that in the presence of jaundice the liver does 
not excrete the dye used in the Graham-Cole 
test, and that this test, at least as done at 
present, is almost useless 1 This opinion is 
based on some experimental findings by one 
of us (F. S 5), and is in accordance with the 
findings of numerous other workers in this 
field 

Ordinary roentgenograms of the region of 
the gall bladder were taken all together in 27 
cases, and in none of these have we found 
shadows suggestive of gall stones Still, on 
operation, stones were found in 8 instances 
A negative flat plate of the abdomen, is, 
therefore, of no diagnostic importance, as it 
does not exclude the possibility of chole- 
lithiasis X-ray examination of the gastro- 
intestinal tract is useful in cases in which a 
malignancy in this system may cause an ob- 
structive j'aundice through compression of the 
common duct by periportal metastases 

A leucocytosis was found in about equal 
proportions in both groups and did not seem 
to be of any diagnostic significance 

'It is possible that the method recently described by Foote, et al . will 
be of more value ’ 
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TACTORS IN diagnosis and TREATMENT 
We have attempted to discuss the factors 
presented in the history, physical examwa 
tion, and laboratory examination, which were 
found useful m the making of a diagnosis in 
cases of surgical jaundice It is believed that 
attention to some of the features recorded will 
prove of aid in diagnosing such a condition 
Although ne believe that a clinical lmpres 
sion derived from a well taken history and 
physical examination is of inestimable value 
in a case of jaundice, nevertheless we are of 
the opinion that m such cases the laboratory 
work up js of no little importance In fact, 
it is in some of these cases of icterus that the 
laboratory data find their most useful dtag 
nostic reward To be sure the tests must be 
done accurately They must be evaluated 
correctlv They must not be taken as pathog 
nomomc signs It is m the evaluation of all 
the data obtained that one s clinical judgment 
is of importance It is the clinical judgment 
that tells one that no single test measures the 
complex functions of the liver that no single 
type of icterus is the sole problem m any case, 
unless it is shortly after the onset, and that, 
when seen by the doctor, tbe patient with an 
icterus of some standing is a complicated 
problem in which one or the other type of 
jaundice is only predominant 
Surgery appears to be indicated in jaun 
diced patients, who present themselves, with 
an icterus of variable or increasing intensity 
especially if associated with a greenish hue, 
pruritus and dermatitis, w bo gi\e a history 
suggestive of a previous biliary or gastro 
intestinal tract disease, who are in late middle 
life or older, and who have had no exposure 
to hepatotoxic substances or a systemic 
disease This indication is especially clear 
when these patients show an enlarged ti\er 
palpable gall bladder other palpable ab 
dominal masses palpable lymph glands lo« 
of weight and absence of a palpable spleen 
The ultimate proof for surgery is obtained 
by finding acholic or variably colored stools 
for so to 14 days consecutively, bilmibinum 
but no urobihnuna for the same length of 
tune, a direct or biphasic Van den Bergh 
reaction, a moderate to high icterus index 
stationary or ascending, a high plasma 


cholesterol , a low galactose excretion an 
ascending or only slightly descending dextrose 
tolerance curve, and a visualization of gall 
stones Given all, or most, of these data we 
do not hesitate to advise surgical relief of the 
jaundice after a careful pre operative prepara 
turn of the patent 

Since none of us is infallible and most 
cases cannot be said to be typical ne may 
occasionally diagnose a surgical jaundice in 
patients who fail on exploration to show any 
obstruction to the outflow of the bile We 
believe that even such cases are benefited by 
the operation and drainage of the biliary 
tract, as it must be kept m mind that jaun 
dice from any cause, persisting for any length 
of time, is productive of definite pathology in 
the hv er and bile ducts Measures for rebel of 
this condition are therefore best instituted as 
early as possible We have recently observed 
several cases of long standing jaundice in which 
on operation no cause for the obstruction wa* 
found but who had a rather remarkable 
change for the better soon after drainage of 
the common duct had been brought about 
The exact causes for these occlusion icterus 
types is not definitely known, although in 1 
of our cases stones were found in the gall Wad 
der, in 1 tbe pancreas felt indurated and 
edematous, and in 1 there was a diffuse 
thickening around the common duct but no 
encroachment on the duct Hence the pos 
sibibty of stones in the gall bladder solely 
pancreatitis or edema of the pancreas and 
surrounding tissues or spasm of the sphincter 
of Oddi as causes oi jaundice have to be con 
sidered Fortunately, then, the conditions 
with which the biliary affection m the presence 
of jaundice may be confused constitute in 
themselves definite indications for surgical 
procedure . 

The importance of early recognition 01 
surgical jaundice is demonstrated by the fact 
that many patients who hav e bihary colic ana 
intermittent attacks of slight icteru» go on to 
a severe fiver damage if relief is not obtained 
through surgery This may explain why maw 
cases predominate m an almost t to 1 
m cases of calculous jaundice in spite ol toe 
normal predominance of women over nwm in 
cholecystitis and cholelithiasis It seems tna 
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cholelithiasis is usually a late diagnosis in 
men That these cholelithiasis cases of long 
standing have a hepatitis is manifested from 
the findings on operation when 5 of 15 cases 
(38 per cent) showed unmistakable liver dam- 
age The liver involvement in these cases 
may be perceived also from the galactose 
excretion and descending dextrose-tolerance 
curve Finally, the overlooking of a benign 
surgical jaundice on a calculous basis may 
lead later to a more marked and malignant 
type of jaundice due to a carcinoma of the gall 
bladder 

SUMMARY 

1 Sixty-two cases of surgical jaundice, of 
which 41, or 66 per cent, were confirmed by 
operation, necropsy, or both, are discussed 
from the diagnostic point of view 

2 The frequency of the more important 
findings in the history, physical examination, 
and laboratory work-up which point toward 
a surgical jaundice, is indicated 

3 Stress is laid on the necessity of inten- 
sive study of the patient so as to arrive within 
a reasonable time at a working diagnosis, on 
the fact that no sign, symptom, or test is 
pathognomonic, but that intelligent interpre- 
tation of all the data should be the basis of 
clinical judgment 

4 The series has been subdivided into a 
malignant and non-mahgnant group, mainly 
for the purpose of focusing attention on the 
greater manifestation of the various features of 


TABLE I —SIGNIFICANT DIFFERENTIAL DIAG- 
NOSTIC FACTORS IN OBSTRUCTIVE TYPES 
OF ICTERUS 

(As elicited in a study of sixty-two surgical 
jaundice cases) 

Malignant group Non-malignant 



Finding 

per cent group per cent 

I 

General attitude 

Rather apa- 

Alert and 



thetic 

complamin 

2 

Pruritus 

41 

21 

3 

Enlarged liver 

82 

68 

4 

Icterus 

Slowly mount- 



ing on high 




level 

Variable 

5 

Icterus above 100 

75 

21 

6 

History of sepsis 

3 

32 

7 

Loss of weight 

65 

18 

8 

No urobilin in urine 

76 

7 

9 

Acholic stools 

76 

7 

10 

Direct Van den Bergh 

8 3 

21 

11 

Low galactose excretion 

92 

80 

12 

Ascending glucose curve 

73 

2 5 

13 

Morphine required for pain 

0 

5° 


surgical jaundice in the malignant group in 
which the obstruction is usually more definite 
and more complete (Table I) 
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FACTORS IN DIAGNOSIS AND TREATMENT 
\\c have attempted to discuss the factors 
presented in the history, physical examtna 
lion, and laboratoiy examination, which were 
found useful in the making of a diagnosis in 
cases of surgical jaundice It is believed that 
attention to some of the features recorded mil 
prove of aid id diagnosing such a condition 
Although we believe that a clinical lmpres 
sion derived from a well taken history and 
physical examination is of inestimable value 
m a case o( jaundice, nevertheless we are of 
the opinion that m such cases the laboratory 
work up is of no little importance In fact 
it is in some of these cases of icterus that the 
laboratory data find their most useful dtag 
nostic reward To be sure the tests must be 
done accurately They must be evaluated 
correctly They must not be taken as pat hog 
nomooic signs It is in the evaluation of all 
the data obtained that one's clinical judgment 
is of importance It is the clinical judgment 
that (ells one that no single test measures the 
complex functions of the liver, that no single 
type of icterus is the sole problem in any case 
unless it is shortly after the onset and that, 
when seen by the doctor, the patient with an 
icterus of some standing is a complicated 
problem in wduch one or the other type of 
jaundice js only predominant 
Surgery appears to be indicated in jaun 
diced patients, who present themselves with 
an icterus of variable or increasing intensity, 
especially if associated with a greenish hue, 
pruritus, and dermatitis, who give a history 
suggestive of a previous bihary or gastro 
intestinal tract disease, who are m late middle 
life or older, and who have had no exposure 
to hepatotoxu. substances or a systemic 
disease This indication is especially dear 
when these patients show an enlarged liver 
palpable gall bladder other palpable ab 
dominal masses, palpable lymph glands loss 
of weight, and absence of a palpable spleen 
The ultimate proof for surgery is obtained 
by finding acholic or variably colored stools 
for 10 to 14 days consecutively, bihrubinuna 
but no urobilmuna for the same length of 
time, a direct or biphasic Van den Bergh 
reaction, a moderate to high icterus index, 
stationary or ascending a high plasma 


cholesterol, a low galactose excretion, an 
ascending or only slightly descending dextrose 
tolerance curve, and a visualization of gall 
stones Given all, or most of these data, »e 
do not hesitate to advise surgical relief of the 
jaundice after a careful pre operative prepara 
tion of the patient 

Since none ol us is infallible and most 
cases cannot be said to be typical, we may 
occasionally diagnose a surgical jaundice in 
patients who fail on exploration to show any 
obstruction to the outflow of the bile We 
believe that even such cases are benefited by 
the operation and drainage of the bihary 
tract, as it must be kept in mind that jaun 
dice from any cause, persisting for any length 
of time, is productive of definite pathology in 
the liver and bile ducts Measures for relief of 
this condition are therefore best instituted fls 
early as possible We have recently observed 
several cases of long standing jaundice m which 
on operation no cause for the obstruction was 
found, but who had a rather remarkable 
change for the better soon after drainage of 
the common duct had been brought about 
The exact causes for these occlusion icterus 
types is not definitely known, although m * 
ol our cases stones were found in the gall blad 
der, in 1 the pancreas felt indurated and 
edematous, and in 1 there was a diffuse 
thickening around the common duct but iu> 
encroachment on the duct Hence the pos 
sibibty of stones in the gall bladder solely 
pancreatitis or edema of the pancreas and 
surrounding tissues or spasm of the sphincter 
of Oddi as causes of jaundice ha\ e to tv con 
sidered Fortunately then the conditions 
with which the bihary affection in the presence 
of jaundice may be confused constitute in 
themselves definite indications for surgical 
proved ure 

The importance of early recognition of 
surgical jaundice is demonstrated by the fact 
that many patients who have biliary colic and 
intermittent attacks of slight icterus go on to 
a severe liver damage if relief is not obtained 
through surgery This may explain why male 
cases predominate in an almost 2 to 1 ratio 
in cases of calculous jaundice in spite of the 
normal predominance of women over men in 
cholecystitis and cholelithiasis It seems that 
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termed a “biological conception” since it has 
resulted from research in this science Al- 
though widely accepted among biologists, its 
significance with regard to hermaphroditism 
in man has received scant recognition because 
of either neglect or misinterpretation 

This theory is based upon recent studies of 
intersexuality in animals which were initiated 
by Lilly’s investigations of heterosexuality in 
cattle These findings are described and dis- 
cussed by Willier in Sex and Internal Secre- 
tions edited by Edgar Allen The essential 
features of this theory may be summarized as 
follows 

1 The primary gonads are identical in 
both sexes but they are not bisexual at any 
stage, they are always testicular in nature 
and capable of direct development only into 
testes and not into ovaries 

2 In males the testes arise directly from 
them but m females the cortical ovarian tissue 
grows around them and they thus become 
reduced to an inactive or vestigial state in the 
medulla 

3 Femaleness is, therefore, at least po- 
tentially bisexual because of the possible 
presence of testis tissue remains in the medulla 
of the ovary but maleness is necessarily uni- 
sexual by reason of the absence of tissue 
homologous with that of the cortex of the 
ovary 

The data with regard to the clinical features 
of hermaphroditism have been collected from 
67 reported cases in which the descriptions 
were adequate for the purpose Cases asso- 
ciated with extra-gonadal tissue lesions, such 
as adrenal tumors, were not included 

The material has been divided into 4 
groups (1) male pseudohermaphroditism 
without muellerian derivatives, 12 cases, 

(2) female pseudohermaphroditism, 15 cases, 

(3) true hermaphroditism, 17 cases, (4) male 
pseudohermaphroditism with muellerian de- 
rivatives, 23 cases The references for each 
group are enumerated in the bibliography 

The following manifestations of these cases 
have been tabulated , the situation and nature 
of the gonads, the denvatives of the muellerian 
and wolffian ducts and of the urogenital sinus, 
the prostate, inguinal hernia, and, in adults, 
the body configuration, the breasts, and the 


beard Following Koff, quoted by Young, the 
anterior portion of the vagina has been con- 
sidered a derivative of the urogenital sinus 
The terms “male body” and “female body’ 
are used for convenience to denote the relative 
width of the shoulders, waist, and hips as they 
usually occur in normal men and women 
Findings with reference to the larynx, voice 
and distribution of the suprapubic hair were 
omitted as these often were not recorded In 
order to keep the tabulations within reasona- 
ble limits it was necessary to avoid meticulous 
descriptions of variations of the essential 
features 

Group 1 Male pseudohermaphroditism with- 
out muellerian derivatives In this group there 
were 12 cases — 11 white and x Arab 

The ages varied as follows 3 were 12 to 14 years, 
7 were 17 to 25 years, 1 was 34 years, 1 was 49 years 
One was considered male and 11 female 
In 2 cases there was only x testis, this was in the 
abdomen beneath the peritoneum in 1 and in the 
groin in the other In 8 the testes were in the groins, 
in x in a cleft scrotum and in the labia in 2 Micro- 
scopic sections were examined in x 1 and all showed 
atrophic testis tissue 
There were no muellerian derivatives 
As to wolffian denvatives, in 4, there were present 
epididymis and vas, in 1, an epididymis, in 2, no 
epididymis or vas, in 5, no mention is made. 

The urogenital sinus derivatives are mentioned 
as follows phallus in 3, described as small or normal 
clitoris, large clitoris or small penis in 9, urethra hy- 
pospadiac m 1 2 , cleft scrotum and vagina in 1 , vagina 
and labia in 3, rudimentary vagina (2, labia small 
and 1, labia resembled scrotum) m 7, small labia 
without vagina m x 

Cystoscopy was done m 2 and no structures nor- 
mally found in the prostatic urethra were seen A 
prostate was mentioned in 2 In 2 it was said that 
a prostate was not demonstrable 

Inguinal hernia was present in 5 and the gonads 
were outside the sac in all 

As to adult findings, in the 9 cases aged 17 to 49 
years 7 presented a male body, the breasts were 
flat in 6 and slightly developed in 1, the beard was 
heavy in 2, scant in 1, and absent in 4 

One presented a female body with breasts devel- 
oped but no beard One was described as female in 
all respects One was a wife 

There is no dispute with regard to the sex 
of the individuals of this group, it is uni- 
versally agreed that they are male 

Testis hormone inadequacy at the early 
fetal stage of development of the wolffian 
ducts is apparent, in certain cases, from the 
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H ermaphroditism may be de 

lined as a condition of mtersexual 
itj of fetal origin Two mam 
divisions true and false, are cur 
rentlj described The distinguishing feature 
of true hermaphroditism is the mixed sex con 
struction of the gonads as shown by such 
combinations as a testis on one side and an 
ovary on the other or an ovofestis on either or 
both sides In pseudohermaphroditism the 
gonads are said to be unisexual Therefore, 
two subdivisions are recognized. In the male 
form testes are present m individuals who 
have certain female characteristics, in thr 
female form ovaries are present in persons 
with certain male characteristics 
This classification is based upon the pre 
vaihng theory of the embryology of the sex 
glands and their dependent structures which 
may be summarized as follows 
r The gonadal anlagen are identical in 
both sexes and are either actually or po 
tentially bisexual By this is meant that these 
original embryonic masses are composed of 
cells which may give origin directly to either 
testes or ovaries and are therefore capable of 
elaborating both distinctive sex hormones or 
that they are sexually indifferent but capable 
of later differentiation into either testes or 
ovanes 

2 If ovanes develop, the muellenan ducts 
vnll be stimulated to proceed to the formation 
of female organs of generation and the wolffian 
system will be suppressed if testes develop, 
the wolffian ducts will proceed to the forma 
tion of testicular appendages and the muelie 
nan system will be suppressed 
According to this theory sex is denoted 
solely by the nature of the gonads Howev er 
because of the alleged bisexual origin of both 
ovanes and testes neither sex is thought to be 
a condition of absolute unvsexuality both 
normally are said to represent only a state of 


predominant influence of their distinctive sex 
glands Hence it is often stated that 1 there » 3 
a little bit of femaleness m every male and a 
little malene&s in every female ” 

True hermaphroditism i 3 asserted to ex 
emplify plainly this dual nature of the gonads 
The simultaneous occurrence of testicular and 
ovarian tissues is attributed to the fact that 
the original embryonic mass, instead of pro 
ceeding along one of two possible courses, has 
developed along both For this reason, thera 
peirfic efforts are directed toward the resfora 
tion of the accessory structures normally as 
sociated with the type of sex gland which is 
judged to be predominant 

Hermaphroditic manifestations in persons 
with unisexual sex glands— pseudohermaphro 
dites— are partly explained on the grounds of 
gonadal hormone dysfunction Therapeutic 
measures used in cases of this kind have as 
their objectiv e restoration of the sexual a p 
paratus to conform with the type of «ex gland 
present 

Although generally accepted this theory 
affords an unsatisfactory foundation for the 
clinical approach to the problems of hertnaph 
roditism because the theoretical considera 
tions are not in accord with the chnical 
tmdings 

It is particularly important that the 
therapy of these abnormalities should be 
based upon proper understanding of the 
fundamental factors involved since this con 
ceres not only those so afflicted but others 
with whom marriage may be contracted and 
also the community at large in cases present 
mg sexual behavior problems 
The existing incongruities between theory 
and actualities have prompted this mvcstigi 
tion of the manifestations of the various forms 
of hermaphroditism with particular respect to 
the interpretation of their embryological 
sources The subject will also be considered 
with relation to another theory of the em 
bryology of the sex glands which may be 
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indicates that there was no abnormal sex 
influence at the stage of development of this 
gland 

That the male influence arose at a slightly 
later stage of fetal life is shown by the frequent 
abnormalities of the structures derived from 
the urogenital sinus 

This not only resulted in frequent male-like 
formations of the external genitalia, varying 
from the presence of a scrotum and penile 
urethra to a scrotum-like appearance of the 
labia, but also caused distortion of the normal 
construction of the deeper portion of the 
vagina The resulting developmental conse- 
quences, such as failure of normal fusion of 
the two parts of the vagina and establishment 
of a communication between the urethra and 
posterior vaginal pouch, are of significance in 
connection with the question of the true sex 
in the following groups 

Continuance of the male influence from 
this point is shown by the adult findings The 
incidence, in this group, of such stigmas of 
virilism as amenorrhea, masculine body con- 
figuration, atrophy of the breasts, and hir- 
suitism, is greater than in the group of true 
hermaphroditism 

The abnormalities in these cases of female 
pseudohermaphroditism are clearly attributa- 
ble to the presence of the opposite sex hor- 
mone, and to this extent there is no funda- 
mental difference between this condition and 
true hermaphroditism 

The nature of the lesion responsible for 
these changes is not known, but there is 
every reason to believe that it is related to the 
bisexual origin of the ovary It might appear 
safe to assume that it is extra-ovarian because 
of the fact that in the 6 cases in which sections 
were examined, normal ovanan tissue was 
found However, these sections were evi- 
dently taken from the cortex 

Kohn, and later Berger, reported the 
presence in normal ovaries of cells resembling 
testis interstitial cells which were located in 
the hilus and usually in the lateral portion 
Ramsay and McCahey recently found similar 
cells in the hilar area of normal ovanes, in the 
majority of specimens these were situated 
laterally and sometimes extended into the 
adjacent portion of the mesovarium A 


structure apparently identical with embryonal 
testis cords was found in the same area of an 
ovary from a case of virilism On the basis of 
these findings, McCahey and Ramsay sug- 
gested further study of this portion of the 
ovary in conditions of masculimzation, in- 
cluding female pseudohermaphroditism, for 
the presence of testis tissue elements with a 
view to the possible benefits of ablation of the 
lateral portion of the ovaries and adjacent 
parts of the mesovarium 

Group 3 True hermaphroditism In this 
group were 17 cases 14 white, 3 colored 

The age incidence was as follows 1, stillborn, 
x, 10 days, 1, 2 years, n, 16 to 36 years, x, 40 years, 
1, 43 years, 1, 60 years Excluding the 2 infants, xo 
were considered male and 5 female One male, 
aged 20 years, was reared as a female until he was 17 
years old 

As to the gonads, in 10, they were bilaterally 
situated at normal ovarian site with relation to the 
tubes, in 7, unilaterally so situated with opposite 
gonad in the scrotum in 4, in 1, in the labium, m 1, 
in the groin, in 1, in a hernial sac 

Microscopic section showed the following com- 
binations bilateral ovotestes in 3, ovary and ovo- 
testis in 3, testis and ovotestis in 1, ovotestis and 
opposite gonad not sectioned m 4, testis and ovary 
with separate adjacent testicular structure in 1, 
bilateral ovaries with separate testicular structure 
adjacent to both in 1 , bilateral ovaries with separate 
testicular structure adjacent to one in 1 
Muellerian derivatives Uterus— in 9, normal, in 
S, small, in 2, rudimentary, in 1, minute (4 were 
bicornate and 1 was unicorn) Fallopian tubes— in 
7, normal, in 1, rudimentary, in x, both without in- 
fundibula, in 6, only one, in 2, one normal and other 
atypical 

Wolffian derivatives in 7, epididymis and vas, 
in 4, vas 

Urogenital sinus derivatives Phallus— in 1, 

clitoris, in 16, penis-like, in 4, penile urethra 
Vagina— in 3, normal, in 3, small (1, blind, 1, labia 
resembled scrotum) Scrotum, present in 11 
The posterior portion of the vagina connected 
with the introitus in 5, the posterior urethra in 7, 
ended blindly in the deep perineum in 1, and the 
abnormal termination was not determined in 4 
Inguinal hernia was present in 6 and in all the 
gonads were within the sac A prostate was men- 
tioned in 2 

Adult findings In the 14 cases ages varied from 
16 to 60 The menstrual function was regular in 8, 
4 were regarded as males and in these the uterus 
connected with the posterior urethra and menstrua- 
tion occurred as monthly hematuria 
In 7, body w'as of female type— breasts developed 
m all beard heavy in 1, scant in 4, absent in 1, and 
not described m 1 
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absence or incomplete formation of the 
testicular appendages Some degree of de- 
velopment of the mtiellenan ducts should 
have resulted if as non usually taught, this 
structure is prevented from unfolding in 
males onlv because jt is suppressed by testis 
hormone The fact that female peine organs 
were not Formed cannot be attributed to ade 
quate testis function and, therefore, it seems 
plain that the testes have no direct influence 
upon the mucllcnan system 

The inference is that maleness is typified, 
not solely by the presence of testis tissue but, 
in addition by the absence of muellcrian 
derivatnes 

The result of the testis hormone deficiency 
dunng the stage of formation of the externa! 
genitalia from the urogenital sinus is shown 
by their female like appearance— a \ agma v as 
present m all but a and structures resembling 
labia in all but x This undoubtedly accounts 
for the fact that, in all but r case the sex nas 
mistaken This d istortion of the noma ) male 
formation of the external genitalia indicates 
that the urogenital sinus is directly influenced 
by testis hormone The failure of develop- 
ment of the prostate and prostatic urethra, in 
certain cases, are other evidences of normal sex 
hormone deficiency during early fetal life 

It is significant that, in spite of this de 
creased endocrine activity, the testes were at 
some po-ltion along the normal migratory 
course in all cases and outside the peritoneal 
cavity m all but one 

In the adult group, beardlessness is the most 
frequent manifestation of the hypogonad con 
dition The cause of the enlargement of the 
breasts, which occurred m a few, is obscure 
Jn some cases normal masculine setonoarv 
characteristics were well established 

Since none of the abnormalities can be 
ascribed to the opposite set hormone influence 
the individuals of this group are not actual 
bisexuals The condition represented might be 
termed fetal hypogonadism 

Group 2 Female pseudohermaphroditism 
In this group were 15 cases 14 *ere white 

I a negro Tour were considered mate and 

II female 

There were* *g'J 3 vears 6 »o£ 

\ear 1 56 vea” Vs to the gonads all were at ihe 


normal o\ anan site In 2 on!) one ovar) was pres 
eat In 3 they were smaJJ in r the gonads coo 
sisted 0! thick tissue at the free ends of the tubes 
Microscopic sections were trammed in 6 and sil 
showed ovarian tissue bat m z no follicles were see* 
MueUerian derivatives the uterus in 1 was nor 
mal~a 3 j ear old child, in 4 il was small in 9 
infantile or rudimentary, in i, not descr bed 
The fallopian tubes in 11 were bilateral but m 6 
small in 1 both werecord like ini one was norma' 
and other cord like in t, one was absent in t not 
described 

Wolffian derivatives none 
Urogenital sinus derivatives the phallus nas 
enlarged and penis like in all rj The urethra wa* 
penile in 1 In another there nas a meatus at the 
tip of th* p ha 11 as with a short penile urethra The 
vagina in j was normal in j small in 1 blind the 
labia were rudimentary in and re embled a scrollin' 
in j In the 6 without a vagina there vtte in 1 a 
scrotum in 1, a cleft scrotum in 1, folds like » 
scrotum in 1 rudimentary labia in j only one 
opening the urethral in the perineum. The post* 
rior portion of the vagina nas connected with the 
introitus in 8 with the posterior urethra « 3 ended 
in the deep perineum in a and in * the abnormal 
termination was not determined 
Inguinal hernia was not present in am cave 
There was ro mention of a prostate Cystoseop) 
was done m 1 case and no structures itsembhog 
those of the prostatic urethra were -ecu 
Adult findings in 7 cases the ages varied from 
ijl-i to 56 jears Pnmar> amenorrhea was present 
in all but 1 in which menstruation occurred once 
In 1 men es were induced hv hormone therapy 1 
1 U occurred after amputation of the phallus 
One showed female bod> breasts developed no 
beard , 

Two showed female bodv breasts flat, besra 
heavy . , 

Three showed male bod) breasts flat beard 
heaw in 2 and scant in 1 

In 1 the body form was not described brea" 
were flat beard heaw 

Erections of the phallus were men lonea in * 

In r children ages 10 and u# hair growth wa 
pre ent on the face 

This is another group w which the sex is not 
a matter of controv ersy is it is generally *> c 
cepted that these persons arc genetic females 
The absince of testis hormone influence 
during the stage of development of the 
wolff tan and rautMenan ducts is denoted > 
the non appearance of testicular appendages 
and except for changes in the tubes m a tew 
instances the integrity ot the female genera 
uve tract down to its point of connection wi 
the anterior portion of the vagina Failure 
development of a prostate in am ciselike** 
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Wolffian derivatives in 7, vas was present, in 6, 
epididymis and vas (seminal vesicle m 2), m 1, 
vasa, seminal vesicles, and ejaculatory ducts 

Urogenital sinus derivatives phallus— in 5, 
clitoris was noted (3, enlarged), in 18, penis (8, 
penile urethra) Vagina— in 1, it was normal, in 7, 
rudimentary (2, labia resembled scrotum), in 1, no 
vagina or scrotum was found In 14, scrotum was 
noted (2, cleft, 1 resembled labia, 1 contained a 
testis, 1, a hydrocele, 1, a hernia) 

The posterior vagina connected with the mtroitus 
in 1, the posterior urethra in 12, ended in the deep 
perineum in 1 and the termination (abnormal) was 
not stated in g 

In 1 case (Creevy) on cystoscopic examination 
many ducts and a bifid verumontanum were seen in 
the prostatic urethra A prostate was mentioned 
in 7 

Inguinal hernia was present in 6 and the gonads 
were within the sac in all 
Adult findings In the 17 cases, ages 16 to 84 
13 were of male body type, breasts fiat in 11 and 
developed in 2, beard heavy in 6, scant in 2, absent 
in 2 and not described in 3 

Two were described as robust, breasts developed 
in 1 , beard not described 

One had female body, breasts flat, beard not de- 
scribed 

One showed upper body male and lower female, 
breasts flat, scant beard 

Two were husbands, r was a wife, 1 had fre- 
quent intercourse with women Erections were 
mentioned in 4 others 

This type of hermaphroditism is charac- 
terized by the presence of female generative 
organs in persons who have gonads composed 
exclusively of testis tissue At present these 
individuals are considered males, and the ab- 
normal pelvic organs are said to have resulted 
because of insufficient testis influence to sup- 
press the muellenan ducts 

The validity of this prevailing interpreta- 
tion of the anomalies of this group is ques- 
tioned by the evidence, previously presented, 
which showed that the muellerian system is 
not testis conditioned Besides this, the find- 
ings afford abundant proof of a potent testis 
influence at an early embryological stage 
This is shown by the occurrence of testicular 
appendages m over half, a prostate in almost 
one-third and a prostatic urethra in one 
Migration of one or both gonads to a position 
outside the peritoneal cavity in 5 cases in- 
dicates an early testis influence and the in- 
cidence of inguinal hernia is also of some 
significance in this connection 


Certain grotesque features in some cases 
are suggestive of an early migratory urge 
These are, the presence of fallopian tubes in 
the tunica vaginalis testis; uterus, tubes, and 
gonads in a hydrocele sac, and uterus, tubes, 
and gonads in the sac of a scrotal hernia 

The changes in the muellerian derivatives 
are more extensive than in the two previous 
groups, nevertheless, except in 3 cases, the 
female internal generative organs are well 
differentiated In the 3 cases in which the 
uterus was represented by, respectively, a 
body the size of a bean, club-like rudiments 
and vestigial muscle fibers, these are better 
accounted for by early cessation of normal 
female hormone activity than by the presence 
of the opposite sex hormone 

The formation of a penile urethra in over 
one-third and a scrotum in over one-half, as 
well as distortion of the vagina in all but 1 
case in which such a structure was formed, 
which was less than one-quarter of the total, 
all point to the presence of a potent testis in- 
fluence dunng the period of development of 
the urogenital sinus derivatives In spite of 
this, the deeper portions show, not male con- 
structions but modifications of female forma- 
tion 

Since the abnormalities are, without doubt, 
alterations of female structures by an early 
testis influence, it is evident that ovarian 
cortical tissue was present originally The 
gonads, in these cases, represent complete bi- 
lateral replacements of ovaries by testis tissue 
of primary gonadal derivation 

The adult findings are those of marked 
degrees of virilism 

In summary, it may be stated that the re- 
view of the manifestations m this group show 
that they were brought about by the onset 
of the opposite sex hormone influence at a 
very early stage of fetal development in per- 
sons who are genetic females 

CLASSIFICATION OF HERMAPHRODITISM 

Hermaphroditism may be divided into two 
classes each of which is distinctive from the 
clinical, etiological, and embryological stand- 
points 

1 The form affecting genetic males 

2 The form affecting genetic females 
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In St the body was of male type— breasts flat in a 
developed in r, beard heavy in a scant in i absent 
in i and not described in i 
In i, the bod, type was not described— breasts 
developed and beard ab ent in both 
Erections of the phallus were mentioned in 7 
One was a husband t was engaged to a woman 
and 1 bad frequent intercourse with women 

According to the prevalent embrjological 
theory, true hermaphrodites embody the es- 
sential elements of both seres since the nature 
of the gonads is held to denote the sex There 
fore, they are considered bisexuals who 
under different developmental circumstances, 
might hate been either male or female 
According to the biological conception of 
the embryology of the gonads, true hermaph 
rodites are genetic females in whom testicu 
lar rudiments have persisted and grown to the 
stage of tubule formation The latter view 
affords the more logical explanation for the 
findings in these cases 

The integral testicular structures may be 
interpreted as complete replacements of what 
should have been ovaries by abnormally de 
v eloped primordial gonadal tissue, separate 
testis masses adjacent to ovaries as developed 
split-offs and ovotestes as abnormal growths 
within the normal organ 
A testis influence at an earlv fetal stage is 
apparent from the frequent occurrence of 
wolffian duct derivatives in this group but 
although the bicomate and unicorn uteri to 
gether with the absence of one tube or 
changes m one or both denote interference 
with the muellenan ducts nevertheless on 
the whole, the female pelvic organs, are veil 
differentiated This again denotes that the 
muellenan system is not directly affected bv 
testis hormone and it is reasonable to assume 
that such alterations as did occur were due to 
an indirect influence by reason of disturbance 
of the function of the ovary 
The situation of the gonads is worthy of 
comment A migratory tendency seems to be 
an inherent property of testis tissue but it 
cannot be accepted as a distinctive charac 
tenstic of a true testis, since one of the gonads 
which was situated outside the peritonea! 
cavity was an ovotestis This factor however 
mav bear some causal relation to the fre 
cjuencv of inguinal hernia in this group 


The formation of a scrotum m u of the 17 
ca.es, the penis like appearance of the phallus 
in all but z and the penile urethra in 4, con 
form with the observation that the urogenital 
sinus is directly affected by testis hormone, 
but the effects produced upon the deeper por 
lions of the vaginal tract do not differ from 
thosp observed m the group of female pseudo- 
hermaphrodites 

Curiously enough, however in many 1/1 
stances the testis influence subsided thereafter 
a 3 is shown by the establishment of merstroa 
tion in over half of the adults and the absence 
or relatively slight signs of vmhsm in the 
majority 

This survey of the abnormalities in cases of 
true hermaphroditism clearly indicates Out 
embryologicaUy, they are opposite sex hor 
roone disturbances of female structures and 
that, therefore, these individuals are female 
in the genetic sense 

Group 4 Male pseudohermaphroditism, vtth 
muellenan devitalises There were 23 ca es 
21 white, r colored, z Chinese 


Tbe age incidence was as follows 1, new bora, 1 
13 days 4 ri to is years rj 16 to 39 years 1 S 2 
years 1 $4 years , 

i xcl uding the two infants 13 were consdeted 
male and 8 female 

In 17 the gonads were at the normal ovanan si e 
with relation to the uterus (in r this position was 
slightly modified and in another only 1 gonad 
was present) In 3 one gonad was at the ova 
nan site the opposite was in the strotam 1° 5 
and in the groin in 1 In 1 both gonads were 
m the groin In 1 there was only one gooi-z 
which was in tbe scrotum In I the onlv gonadal 
tissue was a teratoma of the testis below the leu 
kidney Teratomas of the testis were present m 3 
other cases 

Microscopic section showed only testis tissue in 


Muellenan derivatives Uterus -in « « "« 
small in ti rudimentary in 1 the si*e ot a oran 
(a were bicornate r was unicorn i were in a nerotaj 
sac r was in a hydrocele sac), in > it was vesfip« 
<1 consisted of hbers attached to tube in tunica 
\agmalis testis and tbe other of club like remains 0 
a bicornate uterus) . _ 

The broad ligament was absent in t and poorly 
developed in 1 . s 

Fallopian tubes in 6 they were normal in 0 
rudimentary m 1 none in a, only one <r caseous) 
in 1 one tn each tumca vaginalis testis in S 
both at spiral (cord like closed end* without hm 
bruc) 
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such persons in the environment of their cor- 
rect sex if their later life is aggravated by a 
complication which makes it difficult for them 
to interpret their emotions Prepubertal care, 
therefore, should include measures designed 
to prevent later erections of the clitoris, 
namely, surgical removal of the testicular 
structures, even though this involves com- 
plete gonadectomy in cases with either bi- 
lateral testes or bilateral ovotestes 

No definite recommendation can now be 
made concerning the ablation of testis tissue 
in female pseudohermaphrodites since the 
lesion is not known but, as previously stated, 
study of the hilar area of the ovaries in this 
condition is urged upon those who may have 
the opportunity to do so 
The presence or absence of abnormal sexual 
symptoms should largely govern the manage- 
ment when hermaphroditism in genetic fe- 
males is not discovered until the patients have 
become adults 

Erections of the phallus in genetic females 
are pathological, even though some of these 
individuals have well marked somatic and 
psychical traits of masculinity The erections 
may be so strong that male-like potency 
becomes established Should such individuals 
contemplate matrimony as males, in justice 
to the intended wife, the true state of affairs 
should be made known and correctional pro- 
cedures advised Genetic females with no 
abnormal sex urges, who have become 
economically adjusted as males, may be left 
undisturbed 

Amputation of the clitoris to relieve 
turgescence has been used with beneficial 
results and in one of O ’Farrell’s cases, a 
female pseudohermaphrodite, this procedure 
was followed by the onset of menstruation 
In cases of genetic males who have reached 
adulthood under the mistaken impression 
that they were female management is also 
affected by the question of sexuality The 
new status may be welcomed by those who 
have themselves doubted the normality of 
their previous state but those in whom innate 
sexuality is wanting and who, in consequence, 
have become imbued with feminine qualities, 
may deeply resent any suggestion of a change 
Contemplation of this factor has led some 


surgeons to consider it kinder to emasculate 
such individuals and thereafter keep them in 
ignorance of the true situation This practice 
is contrary to the inalienable right of everyone 
to know the facts about themselves 

In dealing with sensitive persons of this 
class, it would seem to be better to inform 
them of their true sex but to add that although 
they are really male, nevertheless, they lack 
the activating endocrine stimulus of virile 
manhood and to point out that this does not 
affix femininity. 

Correction of abnormalities of the accessory 
structures by plastic operations is often 
difficult because of extensive changes The 
literature contains descriptions of admirable 
methods devised for these purposes but a con- 
sideration of these is not within the scope of 
this paper It may be pertinent to state that 
such measures should not be undertaken until 
the actual sex has been determined 
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The abnormalities of the first group are the 
result of deficient normal sex hormone activity 
during fetal development It is the only form 
of pseudohermaphroditism The clinical find 
mgs include various degrees of maldescent of 
the testes and female like abnormalities of the 
externa! genitalia The wolffian duct dema 
lives maj be incomplete!) developed or ab 
sent but muellerian duct derivatives do not 
appear 

The second class is characterised by the 
presence of organs derived from the muellcnan 
system These structures dad not the nature 
of the gonads distinguish genetic femaleness 
from genetic malencss This class, therefore, 
embraces the conditions non designated 
female pseudohermaphroditism and true her 
maphroditism and, m addition, those in 
dividuals with female pelvic organs who 
because the gonads are composed entirety of 
testis tissue, are now classified as cases of 
male pseudohermaphroditism 

The manifestations m all three groups are 
due to the action of the opposite set hormone 
upon female structures and for this reason 
the> are all conditions of actual hermaphrodit 
ism 

Variations in the masculinizing effects 
depend upon the embryological stage at 
which the abnormal hormone influence aro*e 
as well as of course the intensity of this 
endocrine disturbance 

PETERAflNVTION OF THE SEX 

Laparotomy is now frequent!) emplo>ed to 
determine the set m cases of hermaphroditism 
because for reasons prev iousty discussed it is 
considered necessary to rety upon examination 
of the gonads to settle this question The 
external manifestations arc genera))} regarded 
as unreliable and misleading 

This study indicates that the external 
genital findings are diagnostic of femaleness 
whenever a cervix or uterus can be demon 
strated 

Instrumental exploration of the externa) 
genitalia, as described b> both \oung and 
Creevy are valuable These include endo 
scopy, vaginoscop) and roentgenograms of 
vaginal and urethral orifices after injection 
with opaque solutions 


Absence of a cervix does not exclude female 
ness, as the posterior portion of the vagina 
may be separated from the mtroitus b> a 
partition h ailure to demonstrate a uterus b) 
either bimanual or recta) examination decs 
not exclude its presence but palpation of a 
mass that might be a uteres shou'd arouse 
suspicion of femaleness 

An orifice m the posterior urethra i$ sug 
gestive of urethral communication of the 
posterior vagina but is not conclusive, as 
Voung has found that such openings may 
connect with persistent urogenital pouches in 
the perineum 

The presence or absence of a prostate does 
not indicate the sex nor does male like forma 
tion of the external genitalia den) femaleness 
Beard growth in children should arouse sus- 
picion of femaleness Inguinal hernia raa, 
afford a clue to unsuspected hermaphroditism 

MANAGEMENT Of HERMAPHRODITISM 

The three principles of proper care of ca«es 
of hermaphroditism are (i) to have patients 
reared in the correct sex, (2) to relieve ab 
normal sexual s> mptoros (3) to restore the 
accessory structures to a normal condition 

The first depends upon diagnosis of the true 
sex at an earty age and is, of course, of great 
importance in the prevention of later emo 
tional conflicts This phase of management is 
of particular gravity in cases of hermaphro 
ditism in genetic males In some of these 
setuality is of such minimal spontaneity that, 
if reared as females, the> become adapted to 
the psychical as well as the social aspects 01 
their training and it is a trying interlude in 
their lives and in the fives of those dear to 
them vhen the true situation is not dts 
covered until after such habits have been 
formed In other instances in which males 
are reared as females, norma! sex urges ma) 
become manifest after puberty and then com 
panions may be subjected to adolescent 
tribulations 

The problem of early management of her 
maphroditism in genetic females should be 
neighed with reference to the possibility that 
abnormal sexual symptoms may arise later b} 
virtue of interna! impulses acting upon tne 
phallus It is of slight advantage to educate 
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PERINEAL EXCISION FOR CANCER OF THE RECTUM 
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I T has always been my opinion that an opera- 
tion for cancer of the rectum cannot be con- 
sidered really satisfactory unless it can be 
used with a reasonable degree of safety m 
those cases in which the patient is a bad subject 
for operation Cancer of the rectum is a disease of 
advanced life, and it follows that many of the 
patients are bad subjects, owing either to their 
age or to some complicating disease An operative 
technique which requires that the patient shall be 
a first class subject will either be accompanied by 
a serious mortality or be available only as a means 
of curing the disease for a small percentage of 
cases requiring treatment 
When I first began to practice surgery, the mor- 
tality from operations for removal of the rectum 
was very high, m the neighborhood of 30 per cent, 
so I started to devise a technique which would 
enable this mortality to be reduced to more 
reasonable limits The operative technique here 
described has stood the test of time, and has 
achieved the objects at which I aimed The mor- 
tality should not be more than 4 per cent, and the 
recurrence rate, as revealed by the follow up of 
500 cases, is only a little over 40 per cent on a 5 
years basis This at least is as good as for car- 
cinoma m any other site or treated by any other 
method 

I have described this operation on previous oc- 
casions, but as some surgeons may not have had 
the opportunity of reading such descriptions, it 
has been suggested to me that a detailed account 
of the operation as now performed will be of 
interest 

TECHNIQUE 

The operation for removal of the rectum by the 
technique here described is suitable for any case 
in which the growth is at the anus or anywhere in 
the rectum proper, provided the tumor is not 
seriously fixed to important structures It should 
not be performed when the growth is at the recto- 
sigmoid j'uncti on, in this situation the perineo- 
abdommal operation is preferable 

Emeritus Surgeoji, St Mark’s Hospital for Diseases of the 
Bowel, London, England 


The anesthetic I am quite convinced that the 
best anesthetic for excision of the rectum is spinal 
anesthesia Either stovaine, novocain, or percaine 
may be used, my own preference being for a low 
stovaine anesthesia, percame should not be re- 
quired as the operation does not take more than 
45 to 50 minutes If, however, the surgeon has 
reason to believe that he cannot perform the 
operation m this time, percaine anesthesia should 
be preferred Some basal anesthetic in addition 
should always be used so that the patient is un- 
conscious An excellent combination is avertin 
and low spinal anesthesia, or twilight sleep and 
spinal anesthesia Any form of inhalation anes- 
thetic should be avoided if possible Inhalation 
anesthetics, however carefully administered, are 
liable to cause chest complications, and after the 
operation the patient will have to be nursed lying 
down and cannot sit up This is a serious handicap 
if bronchitis or pneumonia supervenes, and for 
that leason I have always refused to allow any 
form of inhalation anesthetic to be used In ex- 
ceptional cases local, or regional, anesthesia may 
be substituted for spinal, but are rather trouble- 
some. I have had no complications with a 
stovaine spinal anesthesia in a very large number 
of cases It has always been my rule that when 
a spinal anesthetic is given the patient should be 
kept slightly head-down from the time that the 
operation commences for at least 3 or 4 hours 
This, I consider, most important in protecting the 
patient against the effects of gravity during the 
time that a large part of the vasomotor system is 
not functiomng Complications from spinal anes- 
thesia have been quite unimportant in my series 
The operation as a rule is performed m two 
stages, a preliminary colostomy followed in about 
10 days by the excision of the rectum The opera- 
tion can safely be performed in one stage m ex- 
ceptional cases, but is, in my opinion, more safely 
performed in two stages 
No special preparation is required for the 
colostomy The incision should be made through 
the outer border of the left rectus muscle, the 
muscle being separated so that it will ultimately 
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If the patient is a woman the vagina should 
have been douched out prior to the operation and 
2 hours beforehand packed with gauze soaked in 
brilliant green or some suitable antiseptic 

The patient should lie on the left side with the 
buttocks sbghtly over the edge of the table and 
the knees well drawn up, and a large piece of cot- 
ton wool should be placed to prevent blood or 
fluid getting between the legs. The right arm 
should be supported on a rest so as to take pres- 
sure off the chest, and the table should be slightly 
tilted head downward A really good spot light, 
which will throw a good beam into the depths of 
the wound, must be provided, the ordinary type 
of overhead light being unsuitable. 

The first step in the operation is to close up the 
anus so that no leakage can occur while the rectum 
is being removed This is best done with a large 
curved needle and a piece of stout silk. The 
curved needle is put in just in front of the anal 
opening, passed round one side and brought out 
at the midhne at the back, reinserted again 
through the same opening and brought out in 
front This is tied firmly, the ends cut off and 
another skin suture placed just outside it This 
is done before the surgeon puts on his gloves and 
before the field of operation is prepared or the 
towels put in position 

After the area has been well treated with iodine 
some mastich is applied around the wound, except 
just where the incision is to be made, and a piece 
of thin mackintosh is stuck on to the skin on either 
side, leaving only the actual line of incision 
exposed 

An incision is now made, starting from the base 
of the sacrum and being carried forward so as to 
surround the anus completely and to finish about 
1 inch in front of it (Fig. 2, A) This incision is 
deepened into the ischiorectal fat on either side 
Next the coccyx is exposed and disarticulated 
(Fig 2, B) The best method of doing this is to press 
the tip of the coccyx inward with the left thumb 
and then with a knife the joint can easily be 
found and divided without the use of a chisel. 
If, as not infrequently happens, the space avail- 
able for removal of the tumor is very narrow, or 
the tumor is rather large, further room can easily 
be obtained by removing another inch of the lower 
end of the sacrum with a chisel and hammer. The 
coccyx having been disarticulated, the deep fascia 
beneath it is now cut through on either side and 
the first finger of the left hand is passed forward 
underneath the levator am so as to guard the 
rectum. The lower side should be cut first: when 
this finger is in position the rectum should be 
behind it and the levator ani over the top of it, in 



other words, it protects the rectum from being 
injured (Fig. 2 , C) With astout pair of scissors the 
levator is now divided all along to a point in front 
of the anus, bleeding points being picked up by an 
assistant. The same is now done on the opposite 
side and the rectum will now be free laterally. 

The next step is to dissect the rectum from the 
prostate or vagina This part of the dissection 
must be made boldly with straight, blunt scissors, 
care being taken not to injure the rectum behind 
or the urethra or vagina in front (Fig. 2, D) In a 
female the posterior vaginal wall is defined and 
followed straight upward until the peritoneal re- 
flexion is met with, this may easily be checked by 
passing the finger into the vagina from time to 
time as a guide to the scissors It must be re- 
membered that this septum between the rectum 
and the posterior vaginal wall is often very thin, 
and the dissection should be kept as close as 
possible to the back of the vaginal mucous mem- 
brane. As a rule the extremity of Douglas’s pouch 
will be met with x 5 to 2 inches from the s kin 
Occasionally, however, in multiparous women, or 
women who have suffered from pelvic inflamma- 
tion or operations, the peritoneal reflexion may be 
very much higher than usual and care must be 
taken not to make a mistake by opening the rec- 
tum instead of the peritoneal cavity. 

In the male the dissection is carried up between 
the rectum and the posterior wall of the urethra. 
The catheter in the urethra can be felt with a 
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enclose the opening and give the patient con 
inferable control m er the colostomy later on when 
he is walking about and the subtle is contracted 
The bowel is opened 3d hours after the operation, 
and before the second operation is performed that 
portion of the bowel between the colostomy open 
mg and the anus must be thoroughly washed out 
so that there are left no fecal contents at all This 
h> a very important detail At the tune of per 
forming the eolostomv the abdomen should be 
carefully explored to ascertain the upper limits 0/ 
the growth, the possible presence of malignant 
glands, and secondary deposits m the liver or 
elsewhere 

The anesthesia for the preliminary colostomy 
should be avertin, as this will give a good idea as 
to how the patient behaves under avertin anes 
thesia before the second and more serious opera 
Uon is undertaken As regards the abdominal 
wall, nerve blocking with novocain is quite satis 
factory, or local anesthesia provided the sujgeon 
is very gentle while exploring the abdomen where 
sensation will not be properly controlled by the 
anesthetic 

The prehminory colostomy Any type of colos 
tomy which results in a good spur will be satis 
factor>> but I have found in the course of many 
years experience that the ordinary form of colos 
tomy in which the spur is formed by means of a 
glass rod is liable .ifler a time to become uiisati* 
factory Many of these patients are likely to put 
on weight and this may result in the spur retract 
mg ll feces succeed in getting into the loner 
opening they tend to accumulate and as they have 
no exit except upward mav cause a good deal of 
trouble To get over this difficulty 1 ba\e for 
some y ears performed the colostomy in such 3 way 
that the two openings are separated by at least 1 
inch of skin This en tirely obvm te> any risk of the 
spur becoming inefficient and of feces obtaining 
access to the blind loop of colon 

The incision should he wade just Jong enough 
to allow the <urgeon s hand to pass through into 
the abdomen If the abdominal muscles are re 
la«d 6y spinal or regional anesthesia a com 
parativelj small incision will be quite sufficient 
APet the abdominal cavity « explored a loop of 
the sigmoid colon is drawn up through Hi/ in 
eision and the nvsocolon is cut transversely s o As 
to leave a gap of 1 to t s inches any bleeding 
vessels being tied off The peritoneum is now 
sewn together through this gap in the mesocolon 
so that the colon comes out at the upper and lower 
ends of the wound A ext, the aponeurosis is 
similarly stitched together through the gap in the 
mesocolon ard a triangular flap of skin is next cut 


trom the upper or lower end of the wound which 
ever is most convenient on the outer side and 
drawn through under the bowel and stitched into 
an incision on the opposite side so as to form a 
complete skm bridge underneath the colon, as 
shown m the diagram (Fig 1 A and B) Lastly a 
small clamp is placed on the free sic> of the coH» 
soastoendosea Jengthofabout j 5 m^h'sof allthe 
coats of the bowel between th- 5 Iad<s This clamp 
is left in place, and when it is desired to open the 
bowel all that will be necessary will be to remove 
the clamp and cut away the gang erous tissue 
between the blades (Fig 1 C) This wdlleave the 
colon wide open, and the patient mil not be snare 
that it is not part of the ordinary dressing If the 
bowel has to be cut open either with scissors or 
the cautery , although it causes no pain the patient 
is apt to look upon it 35 a sort of operation and 
the clamp sav es a great dejl of trouble 
Care must be taken in performing this opera 
Uon to see that the bone 1 js not undid* con 
stneted or its blood supply in any wav damaged 
No glass rod need be placed under the bowel as it 
cannot retract because of the bridge of abdominal 
wall beneath 

Some 8 to ro days after the operation a stout 
silk ligature should be passed under the colon and 
tied frnnlv cm to it This will tome away m the 
course of a few day s and leav e two totally sep- 
arate openings divided bv about 1 mch of skm 
(Fig r, D) The period w'hich elapses between the 
performance of the eolostomv and the excision of 
the rectum mil allow of the patient being care 
fully prepared and everything done to make the 
second operation as safe as possible 
Jf anr complication such as bronchitis should 
occur after the eolostomv or if it should seem de 
sirable for other reasons the second operation 
may be postponed until the patient is in as good 
health as can be managed 
Extnion 0} the rectum U the patient is a male, 
a gum elastic catheter should be tied into the 
bladder or a self retaining catheter used Thw » 
to act as a guide to the urelhra during the per 
formame of the operation. The catheter may be 
put m before the patient goes up to the operating 
theater or can be passed after the spinal anes 
thetic is administered . 

I prefer to perform the operation in the )eu 
semi prone posi non Some surgeons prefer to u» 
an exaggerated lithotomy position or to use t e 
complete prone position obtained bv ft 
table The left semi prone position is t he rnosi 
comfortable from the patient s point of 
less apt to be followed by muscular pains alter 
ward as the position is a natural one 



LOCKHART-MUMMERY: PERINEAL EXCISION FOR CANCER OF THE RECTUM 659 



Fig 3- 


clamps is to pass a loop of the ligature over the tip 
of the clamp, then twist the curved clamp side- 
ways, this will make it quite easy to tie off the 
clamps with only one finger in the wound (Fig 
3, C) It remains now only to divide the colon 
The rectum and colon should be drawn down into 
the wound as much as they will come and large 
swabs soaked in antiseptic placed so as completely 
to shut off the rest of the wound 
With a knife the outer coats of the colon are 
divided down to the back of the mucous mem- 
brane and the muscular coat is stripped back for 
about A inch. If this is carefully done there 
should be only the mucous membrane left This 
is now caught in a large clamp with longitudinal 
grooves and crushed, a similar clamp being placed 
A\ inch below it The bowel in between is now 
divided with a cautery and the rectum can be re- 
moved (Fig 3, D) The end of the colon is closed 
up by a stout catgut ligature, and the clamp is 
removed Next a pursestring suture is inserted 
about A inch away from the closed end, and the 


latter is inverted by an assistant while the suture 
is being tied The swabs are now removed and, 
all bleeding having been stopped, the swab m the 
peritoneal cavity is taken out With a small 
curved needle on a long needle holder the perito- 
neal opemng is closed For this purpose I prefer 
to use a small curved eyeless needle and No 1 
catgut The stitch should be commenced on the 
lower lateral aspect so as first to close in this lower 
comer (Fig 3, E), the peritoneum being stitched to 
the stump of the colon so as to leave the inverted 
end outside the peritoneal cavity When the 
stitch reaches the middle line another one should 
be started from the opposite corner and the two 
finally tied off in the middle Great care should 
be taken to ensure that the peritoneal cavity is 
completely closed and that no gap is left through 
which a bit of small intestine might prolapse 
The large wound is now carefully swabbed out 
and any points that are oozing are tied off. A 
large, flat piece of thin rubber dam is next pushed 
into the wound and packed inside lightly with gauze 
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finger in the wound and acts as a useful guide 
The dissection should be kept as near the urethra 
as possible to prevent any danger of damaging the 
rectum but on no account must it be carried up 
lit fcont of the prostate The prostate should be 
reached about 2 to 3 inches from the skin and can 
be easily felt with the finger (Fig 2, E) As soon as 
the posterior wall of the prostate comes into view, 
a few snips with the scissors will free the rectum 
and with a swab the rectum can be stripped back 
away from the prostate so that the whole lower 
and posterior surface of the prostate is exposed 
As this stripping is carried backward the two 
vesicular semmales will come into view, one on 
either side (Fig 2 F) The stripping should now 
be continued so as completely to erpose both 
vesicular It is most important at this stage that 
the dissection should not be taken up between the 
prostate and the vestcufcr as if this i> done, 
the tngone of the bladder will be damaged 
the dissection must be kept behind both vesicular 


When they are both well defined the structure 
immethatelj behind them between them and the 
rectum should be the peritoneum By picking it 
up with a pair of forceps it can generally be quite 
easily defined and opened by a snip of the scissors 
(Fig 3, A) The opening m the peritoneum should 
now be widened and a large gauze pack with a tape 
attached to it or the end of a roll of gauze should 
be pushed into the peritoneal cavity toprotect the 
intestines and prevent blood getting into the 
peritoneal canty Neat the peritoneum is divided 
cutting quite close to the rectum as far backward 
as possible on both sides (Fig 3 B), the rectum is 
now drawn forward and its fascial attachments 
behind and laterally freely divided with scissors 
The rectum should not be entirely free etcept at 
its attachments to the colon and mesorretum 
The mesorectum is nevt damped off with curved 
clamps as high up as possible divided ana toe 
damps tied off with stout catgut The space is 
rather limited and the best way of tying off these 
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clamps is to pass a loop of the ligature over the tip 
of the clamp, then twist the curved clamp side- 
ways, this will make it quite easy to tie off the 
clamps with only one finger in the wound (Fig. 
3, C) It remains now only to divide the colon 
The rectum and colon should be drawn down into 
the wound as much as they will come and large 
swabs soaked in antiseptic placed so as completely 
to shut off the rest of the wound 
With a knife the outer coats of the colon are 
divided down to the back of the mucous mem- 
brane and the muscular coat is stripped back for 
about X mch If this is carefully done there 
should be only the mucous membrane left This 
is now caught in a large clamp with longitudinal 
grooves and crushed, a similar clamp being placed 
X inch below it The bowel in between is now 
divided with a cautery and the rectum can be re- 
moved (Fig 3, D) The end of the colon is closed 
up by a stout catgut ligature, and the clamp is 
removed Next a pursestrmg suture is inserted 
about X mch away from the closed end, and the 


latter is inverted by an assistant while the suture 
is being tied The swabs are now removed and, 
all bleeding having been stopped, the swab m the 
peritoneal cavity is taken out With a small 
curved needle on a long needle holder the perito- 
neal opening is closed For this purpose I prefer 
to use a small curved eyeless needle and No 1 
catgut The stitch should be commenced on the 
lower lateral aspect so as first to close in this lower 
corner (Fig 3, E), the peritoneum being stitched to 
the stump of the colon so as to leave the inverted 
end outside the peritoneal cavity When the 
stitch reaches the middle line another one should 
be started from the opposite comer and the two 
finally tied off in the middle Great care should 
be taken to ensure that the peritoneal cavity is 
completely closed and that no gap is left through 
which a bit of small intestine might prolapse 
The large wound is now carefully swabbed out 
and any points that are oozmg are tied off A 
large, flat piece of thin rubber dam is next pushed 
into the wound and packed insidelightlyw'ith gauze 
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soaked in i 1,000 acnflanne The edges of this 
piece of rubber are brought out as a drain in the 
middle of the skin wound It is not necessary to 
use a large pad and no part of the gauze should 
come in contact with the wound where it may be- 
come stuck The wound is closed with fish gut 
mattress stitches, just the end of the rubber dam 
being left projecting between two of the center 
stitches (Fig 3, F) 

This operation lias frequently been performed 
in 25 minutes and unless special difficulties are en 
countered should not take more than 45 minutes 
It can be performed rather more easily and 
quickly in the female than in the male This is 
because separation from the vagina is more easily 
performed than separation from the prostate and 
also because the female pelvis is wider and affords 
more room to work in Should the postenor 
vaginal trail be tn\ olved m the tumor, it can be 
removed with the rectum and the posterior 
vaginal wall subsequently repaired Provided the 
peritoneum is divided clove to the rectum, there js 
no risk o! damage to the ureters nor any necessity 
to define them 

AFTER TREATMENT 

If the patient is a very bad subject, or the 
operation has been a particularly severe one, a 
transfusion with human blood should be made 
after the patient gets back to bed It is very 
seldom however, that this is necessary 

There should be very little shock from the 
operation and the amount of blood lost should be 
quite unimportant 

As a rule the dressings are not interfered with 
for 4# hours In the male the catheter is lejt in 
place for 3 to 4 days and the unne is drawn off at 
regular intervals In the female catheterization 
will have to be earned out for a similar penod 

Three or 4 days after the operation two of the 
stitches should be cut and the packing and dram 
removed It is better to leave a fairly large open 
mg so as to give free drainage without the neces 
sity fo putting m tubes though later on, when 
the found is healing a tube is usually necessary 
The tube should be shortened only v ery gradually, 
so as to give the cavity plenty of time to close m 
a drainage tube should not be used immediately 
after the operation, as it is impossible to prevent 
air getting m and infecting the blood clot in the 
■wound By keeping the wound cavity do ed 
during the first few days granulations are able to 
form on the wall of the cavity which will protect 
the patient against sepsis The rubber tissue does 
not stick to the walls of the wound and the granu 


lations are thus protected from damage, when it is 
retnov ed, the wound should heal quite asepticallj, 
but healing will take a considerable tune because 
the cavi ty which has to dose in is large It should, 
as a rule, not be necessary to flush out the wound 
with antiseptics unless it becomes septic 

The greatest difficulty, as a rule is with the 
bladder, retention of urine almost invariably oe 
curs 2 or 3 days after the operation and for this 
reason it is better to cathetenze the bladder 
regularly, or to use an inlying catheter The 
greatest carp howev er, should be taken to prevent 
bladder infection The pre< acral nerves passing 
from the sympathetic ganglia to the bladder have 
almost certainly been damaged when removing 
the rectum, and it is this that causes difficulty with 
retention The retention is only temporary and 
provided the bladder can be properly drained for 
a few days mthout sepsis, normal bladder lent 
tion will soon be restored 

In order to prevent infection of the bladder 
some surgeons use a vaccine or wash the biadder 
out twice a day What is known as a 'Dukes’ 
apparatus for attaching to an inlying catheter is a 
great help at this stage in preventing bladder in 
fection It consists of a system of tubes pernia 
tientfv attached to the tulymg catheter, and so 
arranged that the unne can be drawn off by open 
mg a dip and the whole system irrigated with 
warm osycj amde solution (1 5 000) The catheter 
and a It the apparatus wiff be filled with oiy 
cyanide and not with unne The use of this ap- 
paratus has very materially reduced the incidence 
of bladder infection in these cases 

The patient will have to be nursed on his s d* 
or on his back and cannot be allowed to sit up 
for the first 2 weeks A good mattress and good 
nursing are, therefore very essential There 
should be a pulley over the bed by which the 
patient can pull himself about by lifting Hmseu 
with his arms 

At the end of 10 day, or a fortnight the patient 
should be got out of bed into a bath daily In me 
bath a patient only weighs a few ounces and con 
setjufntly will be able to move about and *it U P 
in the bath much more comfortably than he can 


m bed ... 

From this time on the patient should be «n 
couraged to move about but he will not be able t 
sit in comfort for another week or two ns a ni 

th“ patient is able to return home >0 about yftx 

or a month from the second operation . 

The wound in a male, * ill not heal mr sev«“ 
more weeks because of the large cavity which 


to fill up 



THE TREATMENT OF SEVERE HYPERTHYROIDISM AND 

THE BAD RISK PATIENT 

GEORGE CRILE, Jr., M D., Cleveland, Ohio 


T HE complications of hyperthyroidism 
(thyroid crisis, cardiac decompensation, 
etc ) which are so difficult to treat are, 
in the majority of cases, relatively easy 
to avoid We must, therefore, anticipate the com- 
plications that are likely to arise and treat them 
prophylactically before they develop. To accom- 
plish this, it is important to appreciate fully the 
factors that influence the risk of thyroidectomy. 

From an analysis of a group of 9,630 consecu- 
tive cases of hyperthyroidism treated by surgery 
at the Cleveland Clinic Hospital, we have deter- 
mined that the chief factors influencing the risk 
of thyroidectomy are (1) the condition of the 
heart, (2) the age of the patient, (3) the response 
of the pulse curve to pre-operative treatment, and 
(4) the degree of extension of the goiter into the 
thorax 

Of less importance are the presence of a rapid 
pulse rate at the time of the patient’s entry to the 
hospital, a history of marked loss of weight, or 
the finding of a high basal metabolic rate Ex- 
cept in special instances, the prognosis is not 
materially altered by the duration of the disease 
Heart disease It is generally agreed that the 
presence of cardiac decompensation, auricular 
fibrillation, valvular heart disease, or severe myo- 
carditis increase the risk of performing a thy- 
roidectomy on a patient with hyperthyroidism 
In this senes, the mortality rate m patients with 
auricular fibrillation was nearly seven times as 
high as when this complication was not present. 

Age Next m importance to the condition of 
the heart is the age of the patient In patients 
over 60 years of age, not only is the myocardium 
apt to be damaged by vascular changes, but the 
kidney reserve tends to be low and the margin of 
safety in liver function is often diminished 
Pneumonia is a constant threat to the feeble 
patient in advanced years, hence it is not sur- 
prising to find that the postoperative mortality 
rate in patients over 60 years of age is more than 
four times as high as m patients under 60. 

Pulse curve Although the pulse rate at the 
time of entry to the hospital does not bear any 
striking relationship to the postoperative mor- 
tality rate, the response of the pulse curve to pre- 
From the Cle\ eland Clinic 


operative treatment has a definite bearing upon 
the operative risk Thus the prognosis of a patient 
who enters the hospital with a pulse rate of 160 is 
good, provided the pulse curve falls satisfactorily 
before the operation (Fig 1). But a patient whose 
pulse rate is 120 at the time of entry and 10 days 
later is still 1 20 may not be a good operative risk 
(Fig 2). This type of pulse curve was more than 
five times as common in the group of patients who 
died after operation as in those who survived The 
physiological indications of a remission of hyper- 
thyroidism are a falling pulse curve and a gam in 
weight When the disease is entering a remission, 
severe thyroid reactions are not apt to occur, but 
when, in spite of iodine and bed rest, the hyper- 
thyroidism remains stationary or increases in 
severity, a thyroid crisis may be initiated by the 
slightest provocation. 

Intrathoracic goiter. When hyperthyroidism is 
associated with an intrathoracic goiter, the risk 
of operation is nearly four times as great as in the 
patients in whom the goiter does not extend into 
the thorax. The reason for this is not clear but, 
smce the average age of the patients with intra- 
thoracic goiter in this senes was 50, it is quite 
possible that age as well as the mechanical factors 
involved in the removal of an intrathoracic goiter 
may be a potent factor in increasing the nsk. 

Duration of hyperthyroidism In our expenence 
the relation of operative risk to duration of symp- 
toms has not been staking The mortality rate in 
patients having hyperthyroidism longer than 2 
years was only one and one-half times as great as 
in the patients having hyperthyroidism for less 
than 2 years The seventy of the postoperative 
reaction of the pulse and temperature depends to 
a large extent on the actual seventy of the hyper- 
thyroidism at the time of operation It is true 
that long standing, severe hyperthyroidism can 
result in great loss of weight, in impairment of 
fiver function, and in a senous depletion of the 
patient’s resistance to intercurrent infection, 
especially pneumonia. There is, however, little 
evidence to indicate that the myocardium suffers 
any specific damage (5) as a result of long stand- 
ing hyperthyroidism or that the heart is less able 
to cope with a postoperative thyroid crisis of a 
given severity, whether the disease is of short or 
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He i Satisfactory fall of pulse curve before operation an indication of a favorable 
prognosis 


of Jong duration The majority of patients with 
hyperthyroidism of long duration suffer from a 
relatively mild form of the disease and can with 
stand the minimal postoperative reaction which 
occurs xn patients mth mild hyperthyroidism 

Loss oj Height In older patients a history of 
loss of considerable weight may be an indication 
of an unfavorable prognosis, but in younger pa 
tients the risk of operation does not seem to be 
materially increased by loss of weight up to one 
fourth of the total bod) w eight In this senes the 
mortality rate was approximately three times a» 
high m those patients w ho had lost over is pounds 
of weight than m those who had lost less than 
this amount the greatest mortality occurring in 
the oldest patients 

Basal metabolic rale The highest opera tn e mor 
taht> rate occurs in elderly patients This group 
consisting large!) of patients with nodular goiters 
and cardiac manifestations of h> perthvroidtsm, 
do not as a rule have as high basal metabolic 
rates as the younger patients with diffuse goiters 
and relatively acute hyperthyroidism The risk 
of thy roidectomy is dependent not so much upon 
the seventv of the hyperthyroidism as upon the 
ability of the myocardium and of the individual 
as a whole to cope with the postoperative reaction 
Hence, we are not surprised to find that m this 
Senes the risk of operation on patients with basal 
metabolic rates above plus 50 P er «nt <*j> 
three times as great as m those with basal roeta 
bolic rates below plus 50 per ccnt l f ’l° w ^f r ' 
the basal metabolic rate, along with the pulse 


curve, fails to fall m response to pre operative 
treatment and remains excessiieiv high (above 
plus So per cent), the operative risk is S‘“ 
further increased . 

Special types oj patients There ow several 
types of patients who present special risks Tj>e 
first type is the unco-operative, high strung 
foreigner When hyperthyroidism develops m 
these patients, their innate emotionalism » t e 
mendously exaggerated and their Jack of insight, 
often based on inability to understand hngnsn 
makes them extremely active and unco-opm»v« 
After operation, when rest is essential, the emo- 
tionalism of this type of patient may resort in 
the dev elopment of a thyroid crisis (Fife 3) 

The second type is the long recogntfed bam 
out hyperthyroid so aptly described by 
(7) as the patient with apathetic’ hypertnv 
roidism This type of patient (Fig 4) lS S ei j er ~ 
over 40 years of age does not appear to « « 
lively stimulated, and often has a relatively low 
basal metabolic rate As a rule the 
roidism is of long duration and it is in * 5 
type of patient that a history of long 
hyperthyroidism increases the risk of operauon 
In the patient shown in Figure 4, a mSd thyroid 
crisis followed upon the minimal trauma 01 

,n When°a patient with hyperthyroidism k*w*» 
delirious it is unwise to attempt an) 
procedure Unless the patient shows a sinking 
response to preventive treatment l even 1 a poie 
ligation may result in a fatal thyroid 
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Fig 2 “Flat” pulse curve — fatal outcome Temperature chart of a 
highly emotional patient aged 50 years, with a basal metabolic rate of 
plus 31 per cent and pulse 120 at entry. The pulse w as still no to 120 after 
9 days of iodine and bed rest The patient w as draped for operation but 
this was cancelled because of her severe emotional reaction Only nitrous 
oxygen analgesia was given, the patient never being unconscious Fatal 
thyroid crisis promptly followed the attempt to operate 


PRE-OPERATIVE CARE 

Diet. When a patient with hyperthyroidism 
has a basal metabolic rate of plus 100 per cent, 
the basal caloric requirement is increased by 100 
per cent over the requirement of a person of equal 
weight with a normal metabolism When a suffi- 
cient caloric intake is not provided, such a patient 
must find fuel for the demands of metabolism and 
in. so doing will literally bum herself up The 
glycogen of the liver is depleted, fat rapidly dis- 
appears, and weight is lost with amazing rapidity 
Unless a concentrated high caloric diet is given, 
it is often impossible for a patient with a high 
basal metabolic rate to eat the bulk of food neces- 
sary to maintain her weight. The diet should con- 
tain large amounts of carbohydrate in order to 
replenish the depleted glycogen reserves of the 
liver In addition, since the serum proteins tend 
to be lowered in severe hyperthyroidism, the diet 
should be relatively high in protein 
The importance of diet in the pre-operative 
treatment of patients with severe hyperthyroidism 
can scarcely be overemphasized On several occa- 
sions I have observed states of mental confusion 
following restrictions of diet and in one instance 
a mild thyroid crisis developed This patient, a 


man 43 years of age, had a basal metabolic rate 
of plus 96 per cent A pole ligation had been per- 
formed and, through a misunderstanding of 
orders, he was put on a limited diet such as is 
given to patients after abdominal operations. 
There was no immediate reaction to the surgical 
procedure but 6 days later the patient became 
delirious, refused food, the pulse rate and temper- 
ature rose, and for 10 days he was critically ill. 
The usual treatment with iodine and the con- 
tinuous intravenous administration of a 5 per 
cent solution of glucose was given, but the symp- 
toms_ did not subside until an intake of 6,000 
calories was restored by feeding through a na s al 
tube 

Sedation Sedatives are valuable during the pre- 
operative period, and experience has shown us 
that bromides or codeine are of more value than 
barbiturates in patients with hyperthyroidism 
Occasionally, especially in older patients or in 
cases of extreme hyperthyroidism, barbiturates 
will excite the patient or may even precipitate a 
maniacal state The barbiturates and bromides 
are contra-indicated in the presence of mental 
confusion because, occasionally, the delirium is 
the tesult of the prolonged use of these drugs 




SURGFRY, GYNECOLOGY AND OBSTETRICS 


before the patient was admitted to the hospital 
Iodine Iodine, as shown by Plummer, brings 
about a stilling effect in the control of hyper 
thy roidism and should be given before operation 
is undertaken in cases of hyperthyroidism as 
somted ruth any type o[ goiter, either nodular 
or diffuse 

Psychological considerations The sudden ap- 
pearance of a stranger with an unfamiliar appa 
ratus such as the gas machine may, in itself, be 
sufficient to precipitate a severe emotional reac 
tion in a patient of unstable makeup Wie have 
seen a fatal thyroid cnsis initiated by draping a 
patient for operation and administering the 
lightest gas oxygen analgesia although the opera 
turn nas cancelled because of the patient’s emo- 
tional reaction (Fjg 3 ) It is therefore advisable, 
in cases in which it is best to avoid basal am*s 
thetics, to have the anesthetist visit the patient 
daily, administer inhalations of oxygen, and gam 
the patient’s confidence 

Morphine is a valuable adjunct to surgery per 
formed under focaf anesthesia The tolerance to 
morphia, as well as to basal anesthetics and to 
the majorttv of depressant drags, varies m direct 
proportion to the basal metabolic rate of the 
patient, the drags being quickly metabolized 
without exerting their full pharmacological effect 
when the metabolism is high 
Since we believe that morphine produces less 
excitation less depression and more analgesia 
than any other drag, we give as large a dose as 
the patient will safely tolerate when the operation 
vs to be completed under local anesthesia The 
amount given is based on the basal metabolic 
rate, the weight, and the age of the patient, and 
vanes m adults from '/« to y 2 gram 

The oxygen tent is used routinely after opera 
tion on bad risk patients Occasionally the pa 
pent will be confused after operation and will 
awake to find herself enclosed in a tent and may 
strike at it and exhaust herself in demanding that 
it be removed In order to avoid this issue several 
days before the operation the bad nsk patient is 
placed in the tent for a few minutes so that she 
can overcome any apprehension that she might 
have m regard to the tent 
Digitalis Before operation, full doses of digi 
tabs are given to patients in whom there is evi 
deice of cardiac decompensation to patients 
with auricular fibrillation, and to patients with 
v aivuiar or m\ ocarcbal heart disease In addition, 
digitalis is given to a large proportion of the 
elderly patients with vascular disease of the type 
in whom we know that the incidence of post 
operative auricular fibrillation la relatively high 


OTE OPERATION 

Time of operation The pre-operative routine a 
continued until the pulse curve has come down 
to the point where it begins to flatten out a^d 
until it does not appear th3t the puli* rate mil 
faff any lower Although the fall m the baal 
metabolic rate usually parallels the pulse curve, 
it must be remembered that the former is merely 
a Jaboratorv procedure &ad the latter is a sound 
clinical test which represents the response of the 
organism as a whole to changes in th- seventy of 
the hyperthyroidism It is this response and not 
merely the basal metabolic rate that affords the 
best cluneal index of a remission of hyperthy 
roidism When the pulse curve has fallen nearly 
to the base hue, w hen the weight curve shows t 
consistent nse, and when the clinical appearance 
of the patient indicates that she has dev eloped as 
much emotional stability as can be ejpected 
then the time for operationhasarnved Evemfthe 
basal metabolic rate is high, the patient is in as 
good a condition for operation as she will ev er be. 

Place of operation When a nervous patient is 
to have an operation under local anesthesia sup- 
plemented with nitrous oxide analgesia, it is of 
definite advantage to carry out the procedure id 
the patient s room without moving her ftom her 
bed The disturbances associated with tracs- 
ferrmg the patient from bed to stretcher ana 
stretcher to operating table, 3nd the inherent fear 
of the operating room may produce pvychv 
trauma, destroy the analgesic state induced by 
pre operative hypnotics, and render the patient 
so nervous and apprehensive that any sensation 
is interpreted as pain 

If, however, an anesthetist with whom the 
patient is already acquainted brings in the 
lamiliar gas machine and starts &d&m*st« ng 
oxy'gen just as she has on previous occasions, 11 
the patient is lying undisturbed in her own bed 
m her own room, if her mind is distracted fiwn 
the surgical procedure by a combination of 1 get 
gas OTVgen analgesia and conversation esjjeciaHy 
designed to focus her attention away from toe 
operation, then it is relatively Simple to ««utn.« 
the neck with novocain and remove the u>>' ro 'd 
often without the patient being aware that me 
operation is going on Thyroidectomy for mpe 
thy roidism is therefore performed in the patient s 
room mthout moving her from her bed 
Anesthesia In elderly patients pneumonia is 
the commonest cause of death after thymol 
ectomy General anesthetics tend to repress 
respiration, to abolish the cough relief, ana 
act as a protoplasmic depressant, Jowetuig 
patients resistance to intereurrent in!KU<i ’ 
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notably pneumonia In the aged, the depression 
incident to a basal or general anesthesia may be 
the deciding factor as to whether or not a fatal 
pneumonia will develop Therefore, in the ma- 
jority of patients over 45 years of age, no basal 
anesthetic is given and the operation is performed 
under local anesthesia supplemented with nitrous 
oxide analgesia 

In a strong young individual, the margin of 
safety is so great that the depression induced by 
a basal anesthetic can be disregarded, yet even 
in younger patients profound narcosis is unde- 
sirable, whether it be induced by inhalation anes- 
thesia or by any of the various drugs used as 
basal anesthetics Occasionally, in the course of 
a thyroidectomy, particularly when it is necessary 
to deliver a retrotracheal extension of the gland, 
a stridor may develop even in the absence of in- 
jury to the recurrent laryngeal nerves When this 
occurs, a patient who is conscious is better able 
to maintain respiratory exchange than is a pa- 
tient who is under deep anesthesia The same 
principle applies as in the surgical treatment of a 
deep abscess or cellulitis of the neck, in which 
case it is widely recognized that a general anes- 
thetic may result in fatal respiratory obstruction 
Emergency tracheotomies will be avoided by 
performing thyroidectomies under local anes- 
thesia supplemented in good risk patients by no 
more than a light basal analgesia 
For many years Dr. Crile, Sr , has judged the 
condition of the patient during the operation by 
her morale during the procedure and by her re- 
sponsiveness to conversation with the anesthetist 
Especially in older patients, the first sign of an 
unfavorable reaction will be the inability of the 
patient to think clearly and react. This sign usu- 
ally precedes the rise of pulse rate by some min- 
utes and affords a good indication for stopping 
the operation after the removal of a single lobe 
A valuable indication of an unfavorable reaction 
must therefore be sacrificed if a general anes- 
thetic is given And finally it is of value after the 
removal of the first lobe to hear the patient talk 
and to assure oneself of the integrity of the re- 
current laryngeal nerves 

Patients in the younger age groups are not sus- 
ceptible to postoperative pneumonia In these 
cases, the greatest danger is from thyroid crisis, 
and the sedation afforded by a basal anesthetic 
of sufficient depth to afford amnesia without ex- 
cessive depression is extremely valuable 
A patient with a low or with a normal basal 
metabolic rate will be analgesic (although gen- 
erally not completely unconscious) after the 
administration of avertin in a dosage of 50 or 60 


milligrams per kilogram of body weight, whereas 
a patient with a basal metabolic rate of plus 40 
per cent will require 70 milligrams per kilogram 
for a similar effect and patients with higher 
metabolic rates may require even larger doses If 
a middle ground is to be reached between ab- 
sence of analgesic effect on the one hand and 
undue depression on the other, the amount of 
anesthetic to be given should be varied in accord- 
ance with the basal metabolic rate In our expe- 
rience, it has been possible to obtain this middle 
ground of analgesia in 94 per cent of the patients 
receiving basal anesthetics In this group, the 
patients had no unpleasant recollections of the 
operation and yet were able to talk throughout 
the procedure 

Type of operation Lahey (8), Mayo, Dins- 
more, Dr Crile, Sr , and others have emphasized 
the advisability of stage operations m cases in 
which the risk of thyroidectomy is great We are 
in complete accord with this preference for stage 
operations in bad risk patients and at the present 
time are performing pole ligations on 1 per cent 
of the patients with hyperthyroidism and lobec- 
tomies on 12 per cent, usually reserving these 
procedures for patients in the older age groups 

In this series, although there have been 49 
deaths following the first stage of the operation, 
there has never been a fatality following the 
second lobectomy for hyperthyroidism when the 
patient has been sent home between stages 

It has been said by proponents of a one stage 
procedure that dividing the operation merely 
subjects the patient to the risk of two surgical 
procedures instead of one In view of the fact 
that the risk following a second lobectomy is so 
slight as to be negligible, these arguments would 
appear to be unsound We are convinced that 
many patients who barely survived a single 
lobectomy would have expired if the entire opera- 
tion had been carried out at the time of the first 
stage Occasionally, when the reaction to the 
first stage has been minimal, it is entirely safe to 
reopen the incision at the end of 2 or 3 days and 
remove the other lobe, thus saving the patient 
the expense and inconvenience of a second period 
of hospitalization 

In desperate cases, ligations of the superior 
poles done separately a week apart are followed 
by a course of roentgen therapy before the patient 
is discharged from the hospital I believe that in 
some instances more striking remissions are ob- 
tained by ligation and roentgen treatment than 
could be obtained independently by either agent 
I wish to emphasize at this point that roentgen 
therapy is not recommended m the treatment of 
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before the patient was admitted to the hospital 
Iodine Iodine, as shown by Plummer, brings 
about a sinking effect in the control of hyper 
thyroidrsm and should be given before operation 
is undertaken m cases of hyperthyroidism as 
sociated with any type of goiter, either nodular 
or diffuse 

Psychological considerations The sudden ap- 
pearance of a stranger with an unfamiliar appa 
ratus such as the gas machine may, in itself, be 
sufficient to precipitate a severe emotional reac 
tion in a patient of unstable makeup We have 
seen a fatal thyroid crisis initiated b> draping a 
patient for operation and administering the 
lightest gas oxv gen analgesia although the opera 
tion was cancelled because of the patient’s emo- 
tional reaction (Fig 2) It is therefore advisable 
in cases in which it is best to avoid basal anes 
thetics to have the anesthetist visit the patient 
daily, administer inhalations of oxygen and gam 
the patient's confidence 
Morphine is a valuable adjunct to surgery per 
formed under local anesthesia 7 he tolerance to 
morphia, as well as to basal anesthetics and to 
the majority of depressant drugs vanes in direct 
proportion to the basal metabolic rate of the 
patient, the drugs being quickly metabolized 
without exerting their full pharmacological effect 
when the metabolism 13 high 
Since we believe that morphine produces less 
excitation less depression, and more analgesia 
than any other drug, we give as large a dose as 
the patient will safely tolerate when the operation 
is to be completed under local anesthesia The 
amount given is based on the basal metabolic 
rate, the weight and the age of the patient and 
varies in adults from / f to l 4 grain 
The oxygen tent is used routinely after opera 
tion on bad nsk patients Occasionally the pa 
tient will be confused after operation and will 
awake to find herself enclosed in a tent and may 
strike at it and exhaust herself in demanding that 
it be remov ed In order to av oid this issue sev eral 
days before the operation the bad risk paUent is 
placed in the tent for a few minutes so that she 
can overcome any apprehension that she might 
ha\ e m regard to the tent 

Digitalis Before operation, full doses of digi 
tabs are given to patients in whom there is evi 
dence of cardiac decompensation to patients 
with auricular fibrillation and to patients with 
v alvular or myocardial heart disease In addition, 
digitalis is given to a large proportion of the 
elderly patients with vascular disease of the type 
m whom we know that the incidence of post 
operative auricular fibrillation a relatively high 


THE OPERA TIOY 

Time of operation The pre-operatne routine a 
continued until the pulse curve has come down 
to the point where it begins to flatten out and 
until it does not appear that the pulse rate will 
fall any lower Although the fall in the basil 
metabolic rate usually parallels the pulse cane 
it must be remembered that the former is merely 
a laboratory procedure and the latter is a sound 
clinical test which represents the response of the 
organism as a whole to changes in the sevent of 
the hyperthyroidism It is this response and not 
merely the basal metabolic rate that affords the 
best clinical index of a remission of hyperthy 
roidism When the pulse curve has fallen nearly 
to the base hue, when the weight curve shows t 
consistent rise, and when the dimcal appearance 
of the patient indicates that she has developed as 
much emotional stability as can he expected, 
then the Uroeforqperationhasarnved Evrmfthe 
basal metabolic rate is high, the patient is in as 
good a condition for operation as she will ever be 
Place of operation When a nervous patient is 
to hav e an operation under local anesthesia sup- 
plemented with nitrous oxide analgesia, it is of 
definite advantage to cany out the procedure m 
the patient s room without moving her from he. 
bed The disturbances associated with tmcs 
fernng the patient from bed to stretcher and 
stretcher to operating table, and the inherent fear 
of the operating room may produce psyche 
trauma, destroy the analgesic state induced by 
pre-operative hypnotics, and render the pawn* 
so nervous and apprehensive that any sensation 
is interpreted as pain 

If however, an anesthetist with whom th 
patient is already acquainted brings Ul the 
lamihar gas machine and starts administering 
oxygen just as she has on previous occasions d 
the patient is lying undisturbed in her own bed 
in her own room, if her mind is distracted from 
tbe surgical procedure by a combination 01 s got 
gas oxygen analgesia and conversation especial) 
designed to focus her attention away from the 
operation then it is relatively simple to n»«n« 
the neck with novocain and remove the tnyroid, 
often without the patient being aware that the 
operation is going on Thyroidectomy fox hyp® 
tbyroidism is therefore performed in the patient » 
room without moving her from her bed 
Anesthesia In elderly patients pneumonia a 
the commonest cause of death ruler thyroid 
ectomy General anesthetics tend to depress 
respiration, to abohsh the cough reflex, and m 
act as a protoplasmic depressant lowering in 
patients resistance to mtereurrent mleewm. 



CRILE. TREATMENT OF SEVERE HYPERTHYROIDISM 


667 


therefore be established and applied to every bad 
risk case. 

In recent years we have recognized an unclassi- 
fiable type of fatality in which an old and feeble 
patient appears to “fade away” as though from 
a profound metabolic exhaustion \Ve believe that 
this “metabolic exhaustion” is a modification of 
the thyroid reaction dependent on the inability 
of feeble and aged patients to muster sufficient 
reserves of strength to give the appearance of 
thyroid stimulation or even to produce a marked 
elevation of the temperature Although a classical 
thyroid crisis is the immediate cause of death in 
less than one-fourth of all fatal cases, it is clear 
that thyroid reactions of lesser intensity pre- 
dispose not only to the reaction just described 
but also to cardiac failure and to pneumonia 
Administration of iodine after operation. While 
we believe that small amounts of iodine should 
always be continued for at least 2 days after 
operation, we never have felt that the postopera- 
tive use of large doses of iodine exerted any 
striking effect on the thyroid reaction of a patient 
who before operation had received full doses of 
iodine The action of iodine is not on the tissues 
of the body or on the thyroid hormone circulating 
in the blood, but is rather a direct one on the 
secretory activity of the thyroid gland (6) For 
this reason, large doses of iodine cannot be ex- 
pected to produce any further effect on the post- 
operative reaction of a fully iodized patient The 
best we can do is to give the routine small dose 
of iodine so that at least there will be no exacer- 
bation of symptoms incident to its withdrawal 
Blood transfusion If anemia is present, the 
heart is handicapped during the thyroid reaction 
by the inability of the blood to carry its full quota 
of oxygen Although it is often inadvisable to 
give a transfusion during the height of a thyroid 
crisis when the slightest reaction to transfusion 
would tend to elevate a temperature that is 
already dangerously high, a blood transfusion 
given immediately after operation is a valuable 
therapeutic measure in the treatment of patients 
with severe hyperthyroidism or in aged and 
debilitated patients 

Oxygen tent For the past 7 years we have 
made a practice of placing all bad risk patients in 
the oxygen tent immediately after operation The 
oxygen tent is not used for pulmonary complica- 
tions only, but has been found effective in the 
treatment of cardiac failure and of uncomphcated 
thyroid enses We have repeatedly observed a 
fall m temperature of from x to 3 degrees within 
3 hours of the time the patient is placed in an 
oxygen tent Whether this effect is the result of 


the oxygen, of the refrigerated air of the tent, or 
a combination of the two factors is not clear That 
the temperature of the air undoubtedly plays a 
part m the control of thyroid crises is indicated by 
the fact that fatal thyroid crises in this series have 
been 2 4 times as frequent m the hot summer 
months as in the remainder of the year. The re- 
frigerated oxygen tent is therefore placed over 
the bad risk patient as soon as the operation is 
completed 

Sedation Morphia is the most valuable drug 
for the control of discomfort and restlessness in 
patients convalescing from thyroidectomy The 
tolerance of the patient to morphia varies in 
direct proportion to the degree of elevation of the 
basal metabolic rate and patients with high basal 
metabolic rates, especially when m the height of 
a thyroid crisis, should be given large doses of 
morphia (up to grain) at frequent intervals 

Continuous intravenous glucose Patients with 
severe hyperthyroidism have exhausted the re- 
serves of glycogen that are normally present in 
the liver (4) The increased metabolism demands 
fuel for oxidation After operation, it is painful to 
swallow, nausea and vomiting are frequently 
present, and the patient takes little nourishment 
Thus at the time when the caloric demand is 
highest, the patient’s liver is depleted of glycogen 
and food is not being taken Unless an adequate 
caloric intake is promptly restored, the organism 
must literally oxidize itself m order to provide 
fuel for the raging metabolism In patients with 
severe hyperthyroidism the continuous adminis- 
tration of glucose solution into a vein will prevent 
this crisis of catabolic processes and minimize the 
postoperative elevation of pulse rate and temper- 
ature 

Forced feeding It is usually impossible to give 
intravenously more than 2,000 calories a day in 
the form of glucose without losing much of the 
glucose through the kidneys This is a small part 
of the total caloric requirement of a patient in 
thyroid crisis and should be supplemented, when 
the patient is able to eat, with high caloric, high 
carbohydrate feedings If the patient refuses 
food, feedings can be given through a nasal tube 

Causes of death following thyroidectomy and the 
individualization of postoperative treatment It 
has already been noted that pneumonia, myo- 
cardial failure, and thyroid crisis in this order 
are the commonest causes of death following 
thyroidectomy An analysis of the fatalities 
shows that each cause of death is far more com- 
mon in certain groups of patients than in others 
For ex-ample, pneumonia is the most common 
cause of death following thyroidectomy in pa- 
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{iff 3 This patient a foreign woman A <t years of aw 
had a pulse rate of 130 The basal metabolic rate w as plus 
9* Per cent and she had Jo t 4b pounds in Height Her 
uvvate 'Kiotionalistn and inability to understand tngli h 
rendered her most difficult to manage 

hyperthyroidism except as an adjunct to surgery 
in selected cases involving the greatest operative 
haaaid Three mon*h„ after the ligation the 
patient returns for a Jobectomy and is again dix 
charged to return in •* months for the final 
lobectomy 

Management between stages of a diuded opera 
(ion Between stages of a diud< d operation the 
patient is giv en 5 minims of Lugol s solution 
daily In the year 1926, following Plummers 
discovery of the effects of iodine manj of our 
patients had received iodine /or long periods 0/ 
time before consulting a surgeon In that year 
there were 20 postoperative deaths in a senes of 
1 700 cases, and the case mortality rate m 
eluding all deaths which took place alter oper 
ation in the hospital from any cause being 1 a 
per cent 

In the same year, 19 deaths occurred at home 
between the stages 0/ divided operations usually 
after ligations but occasionally following lobec 
tomies This gave a mortality rate of i 1 per cent 
at home between operations and constituted 
practically the same death rate as occurred w 
the hospital These deaths occurred in patients, 
the seventy of whose hyperthyroidism va> 
mashed by iodine administered prior to their 



Fig 4 Exhaustion from lone standing h pertbvroidum 
A woman jS years of age, had had hyperthyroidism for 
n year This wa» accompanied by auricular fibrillation 
and loss ol -jo pounds in w eight The basal metabolic »le 
was plus 29 per cent Thyroid crisis with delirium and a 
rise m temperature to 101 degrees F followed tailing oul 
of bed during her stay tn the hospital preparatory to opera 
tion Note that the facies express exhaustion lather than 
stimulation and that in spite of the sever ty o' the di 
her general appearance is not typical of hyperthyroidism 

admission Following operation, the patients 
were sent home without iodine and the exacerba 
tion of the disease incident to the vnthdravalof 
iodine was greater than the remission induced b> 
operation The net result was therefore a fatal 
exacerbation with death resisting from thv roid 
ens s or from cardiac failure 

Means has sho vn that iodine exerts a constant 
effect over a long period of time and that even 
those patients who seem to be showing the 
phenomenon of iodine escape wilt show a 
greater exacerbation of h\ perthyrddism if iodine 
is withdrawn We do not therefore consider it 
safe to withhold iodine between the stages of 
divided operations unless the patient s progrrs 
can he followed closely during the interval 
POSTOPERATIVE C4RE 

Postoperative routine (or bad risk patients The 
postoperativ e thyroid reaction is directly or n 
directly responsible for the majority of deaths 
following operations for hyperthyroidism Even 
though we rate pneumonia cardiac failure and 
the thyroid crisis in this order as the commonest 
causes of death it is clear that 10 the majority *» 
cases the thyroid reaction is the indirect cause of 
the fatal complication A postoperative routine 
designed to minimize the thvroid reaction shou a 
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I'ig 5 Diffuse goiter with active hyperthyroidism In 
this type of case, thyroid crisis is the greatest hazard and 
a basal anesthesia is of advantage in minimizing the 
psychic reaction to the operativ e procedure 

Fig 6 Postoperative thyroid reaction in the aged 
Feeble, elderly patient of the type in whom postoperative 


pneumonia is the greatest hazard Age 62 years, pulse, 1 20, 
loss of 60 pounds m weight 

Tig 7 The same patient as show n in Figure 6 She is 
alive and well 5 years following a multiple stage operation 
which was performed under nitrous oxide analgesia and 
local anesthesia 


but if in spite of these measures the temperature 
should rise to critical levels, the patient, with the 
skin protected can be literally packed in cracked 
ice so that more heat is abstracted than can be 
created Fortunately, this type of reaction is 
now extremely rare, and in the great majority of 
cases, 10 grains of aspirin will result in a defer- 
vescence of from 1 to 3 degrees in 2 hours 
Hyperthyroidism w old age The management of 
the aged patient m whom pneumonia is the 
greatest hazard is quite different (Figs 6 and 7) 
We have seen that sedation and avoidance of 
psychic disturbances are fundamental principles 
in the management of severe hyperthyroidism in 
the young adult But m the aged and also in 
patients with intrathoracic goiter, we must avoid 
depression of the respiration, of the cough reflex, 
or of the internal metabolism of the body because 
of the danger of inducing a terminal pneumonia 
Depressant drugs are tolerated well in the young, 
but easily force the aged below the threshold of 
resistance to pneumonia Blood transfusion, the 
oxygen tent, and every resource at our disposal 
must be utilized to build up the resistance of the 
aged patient 


In the aged it is better to perform the operation 
under local anesthesia with a minimum of nitrous 
oxide analgesia Similarly, the use of morphine 
postopera tively should be limited to the minimum 
requirements 

In old age, the principle of the multiple stage 
operation should be followed and a trial ligation 
should be performed if there is any question in 
the mind of the surgeon as to the ability of the 
patient to withstand a more extensive operation 

Ice bags should be applied only when abso- 
lutely necessary so that chilling with its attend- 
ant liability to pulmonary complications may be 
avoided 

Occasionally during the postoperative reaction, 
an elderly patient becomes so feeble that she is 
unable to raise the mucus which has accumulated 
in the trachea and bronchi When this occurs, the 
patient becomes cyanotic, dyspneic, the tempera- 
ture rises, she becomes more feeble, the attempts 
to cough become progressively weaker and a fatal 
bronchopneumonia may develop Atropine and 
the various expectorant mixtures have not been 
effective Recently we have adopted the simple 
expedient of giving the patient -, l /i grains of 
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lients over to years of age arid in patients with 
uHrathoracic goiter (Chart i) and is more 
common in men than m women Thyroid crins 
on the other hand, is the most common cause of 
death m patients whose pu! e cun.es arc flat 
in patients who have had psychoses and in 
patients with excessively high ba a! metabolic 
rates (Chart i) In patients with cardiac com 
plications the most common cau e of death is 
myocardial failure (Chart 3) If the best results 
are to be obtained the relative suMreptibilitv to 
the common complications must be recognized 
and treatment instituted to avert the compJi 



cation to which the individual is most susceptible 
Postoperatite treatment 0) patients mth inert 
Inperthvroidisni In the younger patients who 
have a flat puke curve an excessively high basal 
metabolic rate, or in those who have had a 
psvehosis the greatest danger is from th rod 
crisis and our therapeutic measures against thv 
roitl crisis including blood transfusion a con 
tinuous intravenous dnp of glucose solution in" 
oxygen tent, and morphine in do-*., ulftcwnt to 
insure comfort and rest should be used immediate! j 
foil era. mg the operation Patients with se er» 
h\ perth vroidism as Coller has shown w* 
enormous quantities of water through the skw 
and it is advisable to give from 4000 to b 
cubic centimeters of 5 per cent glueo-e solution a 
day until the patient is eating and drinking well 
In this group of cases especially if the patient w 
relatively young and otherwise m good condition 
a basal anesthesia of avertin is of definite value 
in controlling the overactive emotional meeb 
anism and minimizing the postoperative reaction 

thyroid crisis is a vicious circle of h>P« 
ihermta and h\ permetabo!i=m in which each 
Fahrenheit degree of elevation of the temperature 
results in a 7 a per cent increase in the metabolism 
and m the production of heat Unless the media 
msm for the dispersion of he'd is accelerated 
further rise of body temperature will ensue 
oxygen tent and ice bags placed on the patien s 
extremities and about the sides of the body 
usually control any tendency to hyperthermia 
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Fig 5 Diffuse goiter with active hyperthyroidism In 
this type of case, thyroid crisis is the greatest hazard and 
a basal anesthesia is of advantage in minimizing the 
psychic reaction to the operative procedure 

Fig 6 Postoperative thyroid reaction in the aged 
Feeble, elderly patient of the type in whom postoperative 


pneumonia is the greatest hazard Age 62 years, pulse, 1 20, 
loss of 60 pounds in w eight 

Fig 7 The same patient as shown in Figure 6 She is 
alive and well 5 years following a multiple stage operation 
which was performed under nitrous oxide analgesia and 
local anesthesia 


but if in spite of these measures the temperature 
should rise to critical levels, the patient, with the 
skin protected can be literally packed in cracked 
ice so that more heat is abstracted than can be 
created Fortunately, this type of reaction is 
now extremely rare, and in the great majority of 
cases, 10 grams of aspirin will result in a defer- 
vescence of from 1 to 3 degrees in 2 hours 
Hyperthyroidism m old age The management of 
the aged patient in whom pneumonia is the 
greatest hazard is quite different (Figs 6 and 7) 
We have seen that sedation and avoidance of 
psychic disturbances are fundamental principles 
in the management of severe hyperthyroidism in 
the young adult But in the aged and also in 
patients with mtrathoracic goiter, we must avoid 
depression of the respiration, of the cough reflex, 
or of the internal metabolism of the body because 
of the danger of inducing a terminal pneumonia 
Depressant drugs are tolerated well in the young, 
but easily force the aged below the threshold of 
resistance to pneumonia Blood transfusion, the 
oxygen tent, and every resource at our disposal 
must be utilized to build up the resistance of the 
aged patient 


In the aged it is better to perform the operation 
under local anesthesia with a minimum of nitrous 
oxide analgesia Similarly, the use of morphine 
postoperatively should be limited to the minimum 
requirements 

In old age, the principle of the multiple stage 
operation should be followed and a trial ligation 
should be performed if there is any question in 
the mind of the surgeon as to the ability of the 
patient to withstand a more extensive operation 

Ice bags should be applied only when abso- 
lutely necessary so that chilling with its attend- 
ant liability to pulmonary complications may be 
avoided 

Occasionally during the postoperative reaction, 
an elderly patient becomes so feeble that she is 
unable to raise the mucus which has accumulated 
in the trachea and bronchi When this occurs, the 
patient becomes cyanotic, dyspneic, the tempera- 
ture rises, she becomes more feeble, the attempts 
to cough become progressively weaker and a fatal 
bronchopneumonia may develop Atropine and 
the vanous expectorant mixtures have not been 
effective Recently we hax'e adopted the simple 
expedient of giving the patient 7 y 2 grains of 
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caffeine sodium benzoate, withholding sedation 
periodically elevating the loot of the bed on high 
shock blocks, and urging the patient to cough 
while lying prone with the head down at an angle 
of approximated 30 degrees After 5 or 10 min 
utes of postural drainage an astonishing amount 
of mucus will pour out cvano is mil clear up 
and the temperature and pul-e rate will fall 
prompth 

II y pert hxr old ism a-tili cardiac complications 
Pre-operative digitalization a» has been men 
Honed previously t> of value m those patients 
who show evidence of severe mvocarditis or who 
have auricular fibrillation or carduc decompen 
sation Ox) gen therapy is of value in the presence 
of cardiac complications as is morphine in doses 
adequate to insure rest In this wav the fading 
myocardium ta strengthened b\ the digitalis the 
efficiency of the oxvgen-distnbuting function of 
the heart is increased bv the on gen lent, and 
the metabolic demands of the organism as a 
whole are decreased b> the morphine to the 
point where a balance between oxygen suppl) 
and demand i» struck and cardiac compensation 
is restored 

Blood tran-du ion is contra indicated in the 
presence of acute cardiac, decompensation and 
the intravenous administration of fluids should 
not exceed 3 000 cubic centimeters per dav given 
bv the continuous drip method 


srniiAKv 

1 The chief factors influencing the risk of 
thyroidectom) are (a) the age of the patient 
(b) the condition of the heart (c) the response 
of the pul-e curve to pre-operative treatment and 
(d) the degree of extension of the goiter into the 
thorax The basal metabolic rate the duratun of 
the disease and the loss of weight are ot reia 
tivelv Ws prognostic significance 

1 The importance 0/ a high caloric high car 
boh)drate diet in the pre-operative treatment 
m severe hvperthvroidism is emphasized 

3 The safe time for operation is best deter 

mined b> observation of the pul e curve and the 
weight curve , 

4 The advantages of performing the operation 
the pal.ei.IS room m.lead of movm 5 the 

patient to the operating room are siunmanierl 
% A light basal anesthesia with avertin »- 
helpful in younger pa f,ents ® r If 

hili tated patients should not be -ubjev ted to the 
effects of either ha -at ane-.het,c or 
of a general ane*the-ia A combination of mtrou 
oxygen analgesia and local anesthetic afford the 
kvwI <**1 factory anesthesia in the-e ca-e- 


6 The advantages of stage operations 13 bad 
n-k cases are summarized 

7 AH patients between stages of a divided 
operation should receive «maU doses of iodine 
unless they can be kept under clo-e penonal 
observation 

8 Pneumonia cardiac failure and thvroid 
crisis in this order are the mo t common cau-e» 
of death following thvroidectomj 

g The u c of blood tranJu ion the contuu. 
ou> intravenous administration of gluco-e *o)u 
tion the oxygen tent, and adequate sedation are 
the most important points in the po-toperative 
treatment of the bad n-k patient High ealone 
high carboh)dratc feedings should be given 

10 Pneumonia is the most common cause of 
death following thvroidectomv forhvpertbvroiu 
i>m in patients ov er 60 v ears of 3 ge and in pa 
tients with uurathoracic goiter and especially 13 
men Specific measures directed agam=t pulmon 
arv complications should be adopted m ihr* caws 

11 In patients who have a flit pul-e curve 

in patients with excessive!) high basal metaboLc 
rates 3nd m patients in whom a psjxhosis has 
been present, thvroid crisis u the roost common 
cause of death and specific measures to avert 
thvroid crisis should be taken , 

1. In patients with organic heart disease, 
tmocardul failure is the most common cause ot 
death The management of these patients shoa d 
be individualized to avoid this complication 

13 Postural drainage often relieves the patient 

of the troublesome mucus which occasional!' 
develops following thvroidectomv . 

14 The complications of thvroidectomv tw 
hvperthvroidism are easier to avoid than to 
after thev have developed 
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THE TREATMENT OF INFECTIONS OF THE FEMUR 

WITH MAGGOTS 

STEPHEN MADDOCK, M D , and DOROTHY JENSEN, A B , Boston, Massachusetts 


I N previous communications the writers have 
reported the end-results in a series of 44 sep- 
tic compound fractures of the tibia (5) and 
of 29 cases of hematogenous osteomyelitis of 
the tibia (6) which had been treated with maggots 
and followed up to the time of writing In both in- 
stances about 90 per cent of the patients who 
could be located for examination showed lesions 
which had been closed for an average period of 
2 years 

The purpose of this paper is to present the end- 
results of maggot treatment in 29 cases of infec- 
tions of the femur The series is comprised of 18 
cases of hematogenous osteomyelitis, 8 septic com- 
pound fractures, and 3 cases of tuberculosis with 
chronic secondary infection Most of the patients 
have been seen at the Boston City Hospital during 
the past 7 years No cases were refused for treat- 
ment and none of those treated have been omitted 
It has been possible to follow nearly all of the pa- 
tients up to the time of writing and to obtain final 
x-ray films shortly prior to June 1, 1937 

The literature of maggot therapy has become so 
extensive since Baer’s papers were published that 
it cannot be reviewed here The reader is referred 
to the bibliography compiled by Robinson (9) 

METHODS 

The operative technique and preliminary treat- 
ment in all cases were essentially those described 
by Orr There was considerable variation in the 
amount of bone removed, location of incisions and 
degree of exposure obtained, due to the fact that 
the operations prior to maggot therapy were per- 
formed by a number of different surgeons 

Maggot therapy was instituted at varying times 
following the onset as indicated in Table I The 
management of wounds under maggot treatment 
has already been described (5, 6) The femur 
cases present the special difficulty of maintaining 
exposure of the bone which can usually be ob- 
tained by packing the wound lightly with gauze 
at each dressing At times mechanical devices 
such as self-retaining retractors (3, 11) or the 
Mosher drain (7) are necessary Secondary oper- 


ations were performed on many cases in order to 
improve exposure 

The cultin e and slei ihzation of maggots has been 
described by Robinson (10) whose methods were 
used in this study The flies were of the species 
Phormia regina or Lucillia serricata 

RESULTS 

Detailed data on the series are presented in 
Table I and summarized in Table II The cases 
have been arranged under appropriate headings 
and numbered arbitranly in the order in which 
maggot treatment was begun 

Group 1 Subacute hematogenous osteomyelitis 
Of the 8 cases m this group, 6 are closed, 1 has 
been lost, and 1 is still under treatment The aver- 
age time since closure is 4 1 years 
The patient who was lost (Case 5) has not been 
seen since the date of hospital discharge but recent 
correspondence indicates that closure ultimately 
occurred and has persisted 

The patient who is still under treatment (Case 
8) had a Streptococcus hemolyticus osteomyelitis 
following an infection of the toe in 1935 He was 
treated for 1 12 days with maggots and the wound 
closed on February 14, 1936 The wound re- 
mained closed and symptom free except that on 3 
subsequent occasions, swelling, redness, and fluc- 
tuation developed in the scar over the lateral as- 
pect Treatment consisted of rest with incision 
and drainage of the scar The wound discharged 
about 40 cubic centimeters of bloody pus at each 
incision and closed again in 2 to 3 weeks After the 
final exacerbation had subsided the patient was 
readmitted to the hospital on June 28, 1937 A 
preliminary course of sulfanilamide (80 grams 
per diem by mouth) was given for 6 days and an 
operation performed on July 14, 1937 At opera- 
tion a defect 1 centimeter wide and 7 centimeters 
long was found m the lateral aspect of the femur 
The marrow cavity contained brownish granula- 
tions but no pus The edges of the opening m the 
bone were freshened with a chisel and the wound 
packed open widely with vaseline gauze Cultures 
were sterile The patient was discharged July 27, 
1937 Wound treated for 14 days with maggots 
and closed on September 9, 1937 There is every 
reason to believe that closure will persist 
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All of these patients showed inxoKemeitt of the 
low er end of the femur The organism found w a> 
Staph\JococcuS aureus in ^ cavs and Sire-ptococ 


cus hemol>trcu'- in i ca-e 

the knee in i ca«« due to 
ment 3 other cases ha' e s 


There was ankilo'b of 
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TABLE II A — SUMMARY OF CASES 



Subacute 

Chronic 

Tuber* 

culosis 

Compound 

fractures 

Total 


Subacute 

Chronic 

Number of 
cases 

S 

10 

3 

> 

3 

2 Q 

Closed 

6 

3 

2 

4 

2 

.7 

Treated 

1 

4 

1 

0 

0 

6 

imputation 

0 

0 

0 

1 

0 

■ 

Lost 

1 

3 

0 

0 

0 

4 

Failure 

0 

0 

0 

0 

1 

1 


TABLE II B — DETAILS OF TREATMENT 



Subacute 

0 

c 

3 

u i 

V ir 
— C 

£-< u j 

Compound 
| fractures | 


0 1 

3 

0 

3 

IT- j 

0 

c 

Onset to maggots 

96 ds 

igars 

33 'rs 

144 ds 

nyrs 


Maggot treatment 

169 ds j 

45 ds 

1 17 ds 

69 ds | 

125 ds j 

Lnd of treatment toclosure 

21S ds 

271 ds 

40 ds 

144 ds ( 

4b ds 


Total illness 

483 ds 

2o>rs i 

33 >rs 

356 ds | 

n }rs 


Time since closure 

4 i>rs , 

3 5>rs , 

J 3 >rs j 

2 63 rs | 

2 7 }rs 



tion but not sufficient to interfere with walking 
Trauma was noted as an exciting cause in 5 cases 
and previous infections were recorded in 6 cases 
Group 2 Chrome hematogenous osleomyehtis Of 
the 10 cases in this group 3 are dosed, 3 refused 
treatment and are counted as lost, and 4 are still 
under treatment The average time since closure 
is 3 5 years The 7 unclosed cases m this group 
may be considered briefly 
Lost cases (Refused treatment ) Case 9 was a 
man of 30 who had had osteomyelitis for 20 years 
This was the first femur which we treated with 
maggots The operation which had been per- 
formed prior to treatment consisted of the exci- 
sion of an old scar on the medial aspect of the 
thigh Exposure was inadequate but treatment 
was undertaken in order to determine whether 
maggots could penetrate deep sinuses After 20 
days the patient refused treatment and left the 
hospital Recent communication revealed that 
the patient still has exacerbations with pam ac- 
companied by discharge from the old sinuses He 
is now working in the Middle West 

Case 10 was a Jewish peddler, aged 44 years, 
who was admitted to this hospital March 2, 1931, 
giving the history of osteomyelitis of 25 years’ 
duration An operation had been performed at 
another hospital about 4 months previously, but 



Fig i, left Case 1 October 7, j 931 Before treatment 
Fig 2 April 27, 1937 Fourandone-halfyearsafterclosure 


drainage persisted At operation on March 4, 
1931, a sponge wasfound in the center of the femur 
completely surrounded by bone and invaded with 
granulations This was removed with consider- 
able difficulty Maggots were placed in the wound 
8 days after operation, but the patient refused 
treatment after 12 days This was our last con- 
tact with the patient He subsequently left the 
hospital on April 24, 1931 Spontaneous patholog- 
ical fracture occurred on October 11, 1931, and the 
patient returned demanding amputation This 
was done on October 12, 1931, and an uneventful 
recovery resulted 

Case 14 was an American widow of 69 who gave 
the history of a chronic discharging sinus on the 
lateral aspect of the thigh for 40 years Treat- 
ment was begun without operation A soft part 
sinus was suspected because the roentgenograms 
showed so little evidence of bone involvement 
After 4 weeks the sinus was excised under local 
anesthesia but the bone was not disturbed Treat- 
ment was continued for another 6 weeks 'when it 
became evident that a more extensive operation 
was necessary This was refused by the patient, 
and treatment had to be discontinued The dis- 
charging sinus still persists 

Cases under treatment Cases 16 and 17 both 
belong to the group of chronic abscess of the pop- 
liteal space without bone involvement This type 
of abscess will be described in detail elsewhere (4) 
Both patients are now practically well and there 
has been no evidence of bone infection for over 
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i year Closure, however has been so recent that 
jt seems wiser to regard them as still under treat 
ment 

Cases 15 and 18 are both long standing cases of 
chronic osteomyelitis in which operations were 
performed by others during an acute exaccrbi 
tion In both instances considerable bone destnic 
tion resulted Neither is being treated with mag 
gotsat present but it is hoped that by conservative 
measures ultimate closure will result 

All these cases show ed involvement of the lower 
end of femur In so far as could be determined 
Staphylococcus aureus w as the original organism 
in every instance By the time maggot treatment 
was begun a mixed infection existed Ankylosis 
resulted in Case 13 due to lack of co operation on 
the part of the patient and in Case 18 because of 
spread of infection to the knee joint There is 
some limitation of motion in Cases 16 and 17 \c 
curate history of trauma and infection could not 
be obtained due to the long period of time which 
had elapsed since onset 

Group j Tuberculous mth secondary inject ton 
Of the 3 cases in this group 2 are closed and 1 is 
still under treatment 

The patient under treatment (Case 19) is a sin 
gle American woman aged 54 years whodeveloped 
tuberculosis of the hip in 18SS and was operated 
upon with the diagnosis of an acute septic hip 
Secondary infection resulted The hip has closed 


for short periods of time but drainage has been 
persistent for nearly all of the 4 8 years since the 
original operation On admission April 11 193S 
there were in all 6 draining sinuses located on the 
anterior posterior and lateralaspects of the thigh 
Maggots w ere established in all sinuses and after 
6 weeks ns radical an excision of the sinus tracts as 
was anatomically possible was performed Sev 
eral sequestra were removed from the hip J oin < 
After 14 days maggots were reimplanted and con 
tinued until January 16 1936 One year later 
another operation for the obliteration of 2 per 
sislent sinuses w as performed At that time it was 
found to be impossible to remove all the dead and 
devitalized bone without resecting the head of the 
femur and giv ing the patient an unstable leg The 
sinus tracts remov ed at both operations were sec 
tioned and proved on microscopic examination to 
be studded with tubercles The patient is now be 
ing treated by other methods but still has 2 small 
persistent sinuses Her general health has <m 
proved greatlv There is no pain or discomfort m 
the leg or hip The prognosis )s still in doubt but 
improvement seems to be progressive 

Group 4 Septic compound fractures There are 
8 cases in this group of which 5 were treated in the 
subacute stage and the remaining 3 vears after 
the fracture 

Subacute cases Of the 5 subacute case 4 
closed and 1 came to amputation and later died 
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Lig 5 Case 24 December 14, 1933 Before maggot 
treatment 

Fig 6 April s, 1934 During treatment 
Fig 7 lune 5, 1933 One sequestrum 


Tig 8 October n, 1935 After operative removal of 
sequestrum 

Fig 9 luly 7, 1937 Eighteen months after permanent 
closure 


Amputation ( Case 26 ) An American negro of 
34 was struck by the bucket of a steam shovel on 
February 28, 1936, and sustained a compound 
fracture of the mid shaft of the femur with avul- 
sion of skin and muscles from the umbilicus to the 
knee Maggots were applied on March 9, 1936 
The patient was practically monbund but with 
several transfusions his general condition im- 
proved On February 29, 1936, pneumonia devel- 
oped and on April 18, 1936, atelectasis of the left 
lower lobe was recognized Because of poor gen- 
eral condition and the extent of the tissue destruc- 
tion mid thigh amputation was performed March 
28, 1936, at which time maggots were discontinued. 
The patient died on September 18, 1936, from 
miliary tuberculosis due to the lighting up of an 
old pulmonary lesion by the postoperative pneu- 
monia 

The closed cases in this group have shown per- 
sistent closure for an average penod of 2 6 years 
Ankylosis resulted in Case 22 due to secondary 
involvement of the knee joint The site of frac- 
ture was as follows lower end, 2, mid shaft, 2, 
and upper end, 1 

Chrome cases Of the 3 chronic cases, 2 have 
been closed for an average period of 2 7 years 
The remaining case was abandoned as a failure 

Failure Case 22 was a 70 year old Irish man, 
who sustained a compound fracture of the mid 


thigh in 1906 Drainage persisted from the onset, 
the knee j'oint was ankylosed, and the patient was 
never able to work On his first admission for mag- 
got treatment in 1931 it seemed possible that 
closure might result The cavity was not skm 
grafted at the time although it had become cov- 
ered with healthy granulation tissue After dis- 
charge from the hospital the patient disappeared 
for 4 years On his return the condition was much 
worse Several operations were performed and 
the lesion treated with maggots for many months 
The wound persistently showed areas of bare bone 
which were removed bit by bit with a chisel with- 
out anesthesia Molecular death of bone con- 
tinued and the case was finally given up as hope- 
less because of age and also because of the feeling 
that there was not enough blood supply left m the 
femur to support granulation tissue 

In the entire series as summarized in Table II 
there are 17 closed lesions, 6 are under treatment, 
4 have been lost, 1 was amputated, and 1 was 
given up as a failure If the cases which are' lost 
are excluded, the percentage of good results is 
68, if those still under treatment are also excluded 
this percentage is raised to 89 

EVALU \TION Or RESULTS 

The most conspicuous fact brought out by the 
results is that cases in which treatment was begun 
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Before maggot 


Fig 10 Case 
treatment 

Fig ir May 13 iqjS At time of closure 
Fig 12 February 25 195s Twenty-one months after 
closure 


in the subacute stage of the condition show a high 
percentage of successes both in the hematogenous 
osteomyelitis and the septic compound fracture 
groups In the hematogenous osteomy elitis cases 
closure of the wound occurred in a little more than 
a year and has persisted for an avenge period of 
4 1 tears \ ray studies show relatively normal 
bony structure without evidence of residual infec 
tion so that it is reasonable to suppose that closure 
wall continue The cases of septic compound frac 
turc which were treated early closed m an average 
period of a little less than a year and have re 
mained healed for 2 6 y ears As w as pointed out 
elsewhere (5), when a septic compound fracture 
heals it stays healed so that no future trouble is 
anticipated with this group 
The chrome cases of bone infections are of 2 
tvpes those that progress steadily to closure and 
those which do not respond readily to treatment 
The latter group is by far the more important 
since it requires all of the ingenuity at one s com 
mand to attain ultimate healing The possibihtv 
of chronic sinus tract infection not related to bone 
must always be considered and excluded In pre 
operative investigation (4) 

In the 10 cases of chronic hematogenous ostco 
mvelltis pre-ented onlv y have been dosed for anv 
period of time although z others have rtcentlv 


dosed Three refused treatment after a short 
period of time and can hardly be regarded as fail 
ures The 2 remaining cases which are still under 
treatment resulted from injudicious operative pro- 
cedures and are of the character which would defy 
any method of treatment The difficult! with 
chronic cases lies in the fact that there i> Ire 
quently very little blood supply in the bone due to 
repea ted operations and prolonged sepsis In some 
instances it is necessary to perform plastic opera 
tions in order to bring some new blood supph to 
the devitalized bone 

Die chief advantage of the use of maggots lies 
in their ability to remove necrotic material raj> 
idl\, diminish sepsis and stimulate the growth of 
good granulations, all these seem to produce a 
higher percentage ot persistently closed lesions 
than result from the usual methods of treatment 
In previous communications (2, 9) other ads an 
tages of maggot therapv have been discussed 
Bneflv noted thev are clinical improvement of 
patient (temperature, pulse rate blood regenera 
tion) continuous nature of the treatment, un 
cov ering of hidden sequestra reduction in nursing 
care, and shortening of the period of disability 
The disadvantages of maggot treatment in 
osteomyelitis of the femur are expense lime 
consumed pain and inaccessibility of bone 
The expense is not as great as would be sup- 
posed when consideration is taken of the fact that 
the period of treatment is onlv a small fraction 
of the total time consumed It is admitted that 
the time required from the beginning of maggot 
treatment to closure is long However the «am( 
objection can be raised to anv method of therapv 
applied to the femur The most important con 
sideration is to obtain a closed lesion which does 
not recur Pain is relatively unimportant becau-e 
it is seldom pronounced in deep wounds acees 
sibility is the greatest mechanical problem m 
using maggots and at times it is necessarv to make 
special provision for exteriorizing the lesion by the 
use of retractors or operativelv by sewing skin 
fascia and periosteum together 
In order to evaluate this study an effort was 
made to compare the results with those obtained 
bv other methods of treatment Unfortunates 
there are no papers av affable which give data com 
parable to those presented here In most instances 
the patients were not followed for anv consider 
able period of time beyond hospitalization ami 11 
is difficult to determine how long treatment was 
continued I rom the reports in the literature one 
gains the impres ion that infection of the femur « 
a time con uming condition of questionable prog 
no is However it is doubtful whether there are 
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any cases of osteomyelitis of the femur which 
cannot ultimately be closed, provided that the pa- 
tient is willing to take the time and the surgeon 
is willing to study the situation with consistent 
patience and conservatism 

CONCLUSIONS 

1 The end-results of maggot treatment of in- 
fections of the femur compare favorably with 
those obtained in the treatment of such lesions 
by any other method 

2 Maggots yield satisfactory results provided 
good exposure of the bone is obtained by operation 
and is maintained during the entire course of 
treatment 

The v riters are indebted to the follow ing surgeons of the 
Boston City Hospital staff for referring cases Drs F J 
Cotton, Horace Bmney, I J Walker, A R Kimpton, 
R C Cochrane, O J Hermann, Somers Fraser, J H Shor- 
ten, W R Morrison, J H Burnett and T H Peterson 
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SPLENIC VEIN THROMBOSIS FOLLOWING SPLENECTOMY 

HERBERT H DAMS MD FACS and JOHN C SHARl'E MD Omaha Nebraska 


W HILE a number of articles appear 
in the literature concerning throm 
bosis of the splenic and portal veins 
as the mainetiologic factor in Banti s 
disease, first demonstrated in 1904 by Dock and 
Warthin, thrombosis of the splenic and portal 
veins as a fatal complication of splenectomy has 
received much less attention The early articles 
occasionally mention it and there are a few arti 
cles m recent years which discuss it in a little more 
detail Most of these, however, concern throm 
bosis following splenectomy for splenic anemia or 
Bantt's disease 

It is our purpose to review the main articles on 
this subject and to report a case of hemolytic 
icterus with this complication following an emer 
gency splenectomy during a hemoclastic crisis 
Ue have been unable to find any other reports of 
cases of bemoly tic jaundice which have developed 
portal and splenic v etn thrombosis following sple 
nectomv 

REVIEW OF LITERATURE 


Bessel Hagen in igoo gave a complete rev iew of 
all splenectomies up to that time Johnstone tn 
1908 reviewed all the cases from 1900 to 1908 and 
added them to those of Bessel Hagen, making a 
total of 708 splenectomies with a mortality of 194 
cases, or 27 4 per cent These authors did not 
give the causes of death and did not refer to throm 
bosis following operation 

Prudmkoff in sgu did a splenectomy for a 
movable spleen upon a woman 46 years of age 
She died on the eleventh postoperative day and 
autopsy showed thrombosis which began in the 
splenic vein and extended into the portal vein and 

the veins of the liver Infection was absent and *n iy»a ... n f .1., 

the venous thrombosis was explained by the splenectomy gave an excellent discussion 01 1 
observer as due to increased coagulability of the complication in Banti s disease _ 

bJood cases into 2 groups (1) thrombocytopwuc grwp 

In 1914 Fmkebtein reported a collected series and (2) thrombocythenuc group in the 0 
of 66 cases with disease of the spleen in which group of 5 cases he placed th f e, “ KO% 

there were S3 splenectomies with 16 deaths Four platelets were below normal all p „ 

of these deaths he stated were due to thrombosis ered from the operation and a j re T" »! adu s!!-, in 
of the portal vem or pulmonan artery Two of ing splenectomv the blood | $ die 

Ihest iTdescnbeil furthn in to article as b™. E creased "“ hl ”S * S'tTe ttoe^ere oso.!)!' 
doe to thrombosis ol the pulmonan arten No second vied, at nhich time the » « , fce 
description nas gnen of the other a so uas = ton ■ and a. to 

£££ «* »’'de »“ ,h ' P 

bjh 


definite whether any of these cases were realh 
portal v ein thrombosis 
Giffin reporting from the Afayo Clinic in 
1921, discussed 71 cases of Banti s disease with 9 
hospital deaths 2 of which were due to thrombo- 
sis of the portal and mesenteric v essels Also there 
w ere 32 splenectomies for heraoly tic jaundice mth 
1 death the cause of which was not given 
Only 450 cases of embolism and thrombosis of 
the mesenteric v essels had been reported up to 
1913, according to Wilkins who reported 35 more 
cases from the Mayo Clinic Most of these how 
ever, were primary thromboses and not related to 
operation He did state however ‘ Splerocthtom 
bosis usually results from splenectomy forsplenic 
anemia by propagation of the normal process of 
thrombosis from the ligated end of the splemc 
vein less often from a retrograde extension of por 
tal thrombosis and rarely from a focus of infection 
within the spleen itself Splenectomy is the onlv 
type of operation which predisposes to mesenteric 
thrombosis, the factors being stasis from sple 
nomegaly cirrhosis dilatation and tortuosity of 
the splenic vein with degenerative changes in 
its wall hemorrhage from separating adhesions 
trauma attending the removal of the large spleen 
ligation of the splenic vem and finally infection 
which is probably always present in the disor 
ganized spleen and in the degenerated wall of the 
splenic vein in splenic anemia 

I’ool and Stillman in their book Surgery oj m 
Spleen published in 1923 stated Portal throm 
bosis is an occasional and serious complication 0 
splenectomv We have learned of a few cases 
through personal communications but reports 0 
such cases have been infrequent 

In 1925 Rosenthal in discussing the results 01 
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remained normal or slightly increased The throm- 
bocy themic group consisted of 4 cases m which the 
platelet count was normal or increased All of 
them had postoperative complications, such as 
thrombosis of the peripheral veins and of the 
abdominal veins The cause of death in one of 
them was widespread thrombosis of the portal 
system This was not necessarily soon after sple- 
nectomy but occurred within a year of the opera- 
tion. 

In discussmg the results of splenectomy at the 
Mayo Clinic, Giffin in 1927 stated there was a 
great increase in the number of platelets and modi- 
fication of the various factors of coagulation in 
cases of hemorrhagic purpura Regarding Banti’s 
disease he also said, “ Operative deaths have been 
due chiefly to hemorrhage, pneumoma, pulmo- 
nary embolism, and portal thrombosis ” He re- 
ported 123 cases with 15 hospital deaths, a mor- 
tality of 12 19 per cent Splenectomy in 27 cases 
of chronic septic splenomegaly resulted m 7 hos- 
pital deaths He commented, “The majority of 
hospital deaths were due to portal thrombosis ” 
Ten splenectomies for syphilitic splenomegaly re- 
sulted in 1 death in the hospital and 2 subse- 
quently, 1 patient dying 6 weeks after operation 
from portal thrombosis In speaking of 81 cases 
of hemolytic jaundice there were no hospital 
deaths attributed to thrombosis 
This subject was further discussed by Evans in 
1929 He reported 19 cases of Banti’s disease and 
confirmed the opinions of Rosenthal, Kaznelson, 
and W J Mayo that the number of platelets were 
important in prognosis following splenectomy If 
they were high he advised against splenectomy 
unless the case was otherwise hopeless One of 
these patients, who was in the thrombocythemic 
group, died of mesentenc thrombosis following 
splenectomy. 

Vincent and Hanrahan, while discussing sple- 
nectomy in Lewis’ Practice of Surgery, made the 
following statement “The most serious complica- 
tions are secondary hemorrhage, pneumoma, and 
the thrombophlebitis of the veins of the portal 
system Thrombosis of the portal system is a 
grave but fortunately not a very common compli- 
cation, which follows splenectomy, however, more 
often than any other abdominal operation The 
cause is obscure It may be due to extension up- 
ward of a blood clot in the splenic vein furthered, 
possibly, by a marked increase in blood platelets 
resulting from removal of the spleen or by throm- 
bophlebitis of the veins of the portal system that 
existed prior to the operation The condition is 
difficult to recogmze in the earlier stages Fever 
and a high white count combined with abdominal 


pain and any disturbance of the bowel movements 
are suggestive signs A patient of the writers’ with 
splenic anemia developed symptoms of intestinal 
obstruction and died the third week after sple- 
nectomy Autopsy showed thrombosis of the 
splenic and portal veins and a retrograde throm- 
bosis of the superior mesentenc vein with begin- 
ning gangrene of a loop of the small intestine ” 

Walton, writing in the same year, reported 7 sple- 
nectomies with 3 operative deaths, 1 of these being 
due to thrombosis of the portal vein In discuss- 
ing the technique of splenectomy, Walton warned, 
“ If the blood platelet count is approximately nor- 
mal, special attempts should be made to prevent 
postoperative thrombosis Citrates may be ad- 
ministered, and early movements should be en- 
forced in the limbs ” 

Kelly, also in 1929, reported the case of a child, 
aged ix, with numerous hemorrhages. The chart 
showed a rise of platelets from 400,000 to 1,000,000 
about 10 to 12 days following splenectomy, then 
a decrease to about 500,000 by the twenty-fifth 
postoperative day Another case, a woman aged 
63, also in which the diagnosis was not given, 
showed a great increase in platelets following sple- 
nectomy which was still continuing 2 months 
later. On the seventh and fourteenth days there 
were thromboses in the veins of the leg He de- 
clared “ We believe that postoperative thrombo- 
sis is generally, but not invariably, associated with 
a thrombocytosis Splenectomy is a safe operation 
if the thrombocyte count is below 200,000, but is 
a dangerous one when the thrombocyte count ap- 
proaches 1,000,000 The patient then runs the 
risk of thrombosis in the portal and mesentenc 
veins ” 

Bryce, in 1932, stated “Surgeons now gener- 
ally recognize the necessity for taking into account 
the platelet content of the blood when deciding 
for or against removal of the spleen Any opera- 
tion or trauma will lead to a temporary increase 
in the count ” He showed that fatal thrombosis 
could occur after splenectomy even with a low 
platelet count He cited a case in a woman, aged 
32 years, who had ascites, hematemesis, and sple- 
nomegaly On admission her erythrocytes were 
1,110,000, leucocytes 13,000, and color index o 68 
The platelets were scanty After a transfusion the 
blood count was slightly increased, the platelets 
were 38,000 She was given another transfusion 
and the next day splenectomy was done The 
spleen was found to be considerably enlarged A 
fine hepatic cirrhosis and a good deal of ascitic 
fluid were found The patient died 10 days later 
after a severe hematemesis No thrombocyte 
count was given after the operation Postmortem 



SPLENIC VEIN THROMBOSIS FOLLOWING SPLENECTOMY 
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definite whether any of these cases v.ete realh 

portal vein thrombosis 

Giffiri reporting from the Mayo C 
1021 discussed ?r caws of Banti s disease 
hospital deaths, 2 of which were due to thrombo- 
sis of the portal and mesenteric vessels Also litre 
were 32 splenectomies for hemolytic jaundtr 
1 death, the cause of which was not given 
Only 450 cases of embolism and thrombosis rf 
the mesenteric vessels had been reported up t 
according to VWlLns who rtp optdJJ «' 

Iron, the Ma.o Clinic Van td Thw to* 
ever, were pnmaij thromboses and rot “ 

operation Hedidstate, however SpeMlh ™ 
torn usually results from splenectom, !«”£“ 
anemia by propagation of the “'“‘ f * tolt 
thrombosis from the ligated tod “ E 

vent, less often from a retrograde trtensionolp* 

U1 thrombosis and rarely from a tocos of rfec 
within the spleen itself Splenectomy is w 
type of operation which predisposes to t 

thrombosis, the factors being IMS <P 
tiomegaly, cirrhosis dilatation and 
the 1 splenic vein with d«gener. ** ; 
its wall, hemorrhage from “P*™®® te » 
trauma attending the removal of the Urge 
ligation of the splenic "sot 

Spleen published in 1923 stafed _ cation of 
bosis is an occasional andsenous «npw clscS 
splenectomy W e have l ^ rn faut reports of 
through personal communications bu I 
such cases have beeninfreq^rit t he result* of 

platelets were below normal. a Follow 

ired from the operation "»> mdnalb » 

th “ J SifaS"^ «««" -he Platelet, had 


W HILE a number of articles appear 
tn the literature concerning throm 
bosis of the splenic and portal veins 

disease best SlSSSS^SKi 
Warthin, thrombosis of the solenic and portal sis of the portal ana me Brt j, 

IS as a fatal common . 

received much less attention The early articles 
occasionally mention it and there are a few arti 
cles in recent years which discuss it in a little more 
detail Most of these, however, concern throm 
hosts following splenectomy for splenic anemia or 

Banti s disease . 

It is our purpose to review the mam articles on 
this subject and to report a case of hemolytic 
icterus with this complication following an emer 
eenev splenectomy during a hemoclastic crisis 
\\e have been unable to find any other reports of 
cases of bemoly tic jaundice which hav e dev eloped 
portal and splenic 'em thrombosis following sple 
nectomy 

REVIEW OP LITERATURE 

Brad Hagen in tyoo gave a complete m tew of 
all splenectomies op to that time Johnstone m 
1008 reviewed all the cases [com 1000 to i«o8 and 
Ified them to those of Bessel Hagen mating . 
total of 70S splenectomies with a mortality i of ioa 
caws or 17 4 per cent These authors did not 
givMhe causes of death and did not refer to throm 

XdS g ,n%““d a *--* *«* 
movable spleen upon a woman if> years of age 
She died on the eleventh postoperative day and 
Intonsi showed thrombosis which began in the 
vein and attended into the portaLem and 
the veins °I >he bver fnlection was absent and 
to vinous thrombosis was "P>*“! 1 1 b >, 
otener as due to increased coagnlabd.l, of the 

hhf (i Vmkelstein reported a collected senes 

T r°' 
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Rousselot in 1936 did not agree with Rosenthal 
regarding the danger of thrombosis after splenec- 
tomy m the thrombocythemic form of Banti’s dis- 
ease Of 31 cases of splenectomy for Banti’s dis- 
ease, in 16 of which an obstructive factor was 
found in the splenic vein at operation, only r de- 
veloped this complication 
Thompson and associates, reporting from the 
spleen clinic at the Presbyterian Hospital in New 
York in 1937, made careful studies of splenic vein 
pressures in Banti’s disease in 15 cases At oper- 
ation a needle of the venous pressure apparatus 
was inserted into the splenic vein after delivery of 
the spleen and before ligation of any of the larger 
splenic vessels They found the splenic vein pres- 
sure in this disease to vary from 250 to 500 milli- 
meters of water They used 3 cases of hemolytic 
jaundice as controls in which the pressures varied 
from ros to 125 millimeters of water They con- 
cluded that this back-pressure in the splenic vein 
was probably an important factor in accounting 
for the frequent complication of portal thrombo- 
sis in Banti’s disease 

REPORT OF CASE 

E M , aged 61 years, male, had had symptoms of hem- 
olytic icterus for the past 5 years A younger brother had 
also been jaundiced Six months ago splenectomy had been 
advised but the patient refused At that time his hemoglo- 
bin i\as 57 per cent, erythrocytes 2,860,000 per cubic milli- 
meter, and leucocytes 3,200 The red blood cells showed 
marked achromia with amsocytosis and poikilocytosis with 
a shift toward the macrocytic side, polychromatophilia and 
nucleated red cells (s per 100 white cells) No spherocytes 
were noted The mean corpuscular volume was 124 cubic 
microns, the mean corpuscular hemoglobin 32 4 rrucromi- 
crograms, and the mean corpuscular hemoglobin concen- 
tration 24 per cent The reticulocytes varied from 10 3 per 
cent to 14 3 per cent The fragility of the red cells to hypo- 
tome salt solution show ed beginning hemolysis at o 42 and 
complete at o 32 (normal control o 44 to o 32) The plate- 
lets were 230,000, the bleeding and clotting time normal 
with firm and rapid retraction of the clot The serum bili- 
rubin was 17 milligrams per liter The basal metabolism 
was minus 8 per cent A bone marrow biopsy taken from 
the sternum showed marked hyperplasia of the erythro- 
poietic tissue 

For 6 weeks previous to his second admission to the hos- 
pital the symptoms of weakness, dyspnea, palpitation on 
exertion, dizziness, and increased yellow pallor had been 
considerably worse The spleen was enlarged to 9 milli- 
meters below the left costal margin 

The blood count revealed that the hemoglobin had de- 
creased to 25 per cent, erythrocytes to 1,000,000, and leuco- 
cjtes to 1,400 with the same differential formula The 
fragility of the red cells remained normal, but the reticulo- 
cytes had increased to 37 3 per cent and quantitative Van 
den Bergh test to 68 milligrams per liter The icterus index 
was 35 units 

Following 2 blood transfusions he had a typical hemo- 
clastic crisis with abdominal pam, marked increase of 
jaundice, and tenderness over the spleen The anemia in- 
creased Again 2 transfusions were given on alternate days, 


but the blood did not respond The hemoglobin decreased 
to 16 per cent and the erythrocytes to 510,000 per cubic 
millimeter The leucocytes w ere 2,000 per cubic millimeter 
In view of the seventy of the crisis, emergency splenec- 
tomy was performed on October 27, 1937 Cyclopropane 
anesthesia was used The spleen as first seen measured 25 
by 15 by 8 centimeters There was a marked recent peri- 
splenitis, the omentum being wrapped about the inferior 
half of the spleen The superior part of the spleen had 
many recent adhesions to the diaphragm, which w ere easily 
loosened with the operator’s hand The pedicle w as ligated 
in sections, then cut across and the spleen was removed 
At no time w as a clamp applied to the vessels of the pedicle 
There was practically no loss of blood at the operation 
The wound was closed During the operative procedure 
the erythrocytes rose to 1,550,000, hemoglobin to 32 per 
cent, and leucocytes to 5,500 as the result of the autotrans- 
fusion typically seen in these cases 

During the first 48 hours after operation the patient’s 
general condition was good and the jaundice noticeably 
lessened He was given adequate parenteral fluids and a 
blood transfusion of 500 cubic centimeters immediately fol- 
lowing operation and on each of the 2 succeeding days On 
the third postoperative day the hemoglobin had further 
increased to 41 per cent, the red cells to 2,210,000 and the 
white cells to 3,800 The jaundice had almost entirely dis- 
appeared At this time the temperature was 103 degrees, 
the pulse no, and the respiration was 35 associated with 
increasing abdominal distention A large amount of clear 
serous fluid drained freely from the surgical w ound through 
w hich a small tag of omentum had appeared Signs of free 
fluid m the abdomen became evident The patient died the 
morning of the fifth postoperative day, with increasing 
ascites and coma 

Autopsy revealed ascites and a recent thrombosis of the 
splenic vein extending from the site of ligature into the por- 
tal vein including the intrahepatic branches, especially of 
the right lobe of the liver The thrombosis m the portal 
vein had not extended into the mesenteric veins There 
was also thrombosis in the distal half of the splenic artery 
The gall bladder and common duct contained very small 
concretions measuring from o 5 to 1 5 millimeters in diam- 
eter The liver weighed 880 grams and extended 5 centi- 
meters below the zyphoid process The heart was essen- 
tially negative with no antemortem thrombi present The 
left pleural cavity contained about 100 cubic centimeters of 
serous fluid while the right pleural cavity had no excess 
fluid There were no antemortem thrombi in the pulmo 
nary artery The other structures w ere essentially normal 

Portal thrombosis in this case was probably 
caused by a combination of factors, such as the 
blood transfusions, the possible increased elements 
in the splenic vein due to the marked blood de- 
struction in the spleen during an hemolytic crisis, 
the impaired circulation in a very ill patient with 
severe anemia, etc It is advised that no blood 
transfusions be given before operation in cases of 
hemolytic jaundice (16) 

CONCLUSIONS 

1 The first case of hemolytic jaundice with 
splenic and portal vein thrombosis following sple- 
nectomy is reported 

2 Splenic vein thrombosis as a primary cause 
of Banti’s disease or as a secondary fatal comph- 
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tig i Thrombosis of splenic vein 

examination showed the splenic vein to be en 
larged almost to the size of the inferior vena cava 
It contained a massive friable dark dot from the 
site of ligature to the junction with the portal 
vein The vein v all v as normal The portal vein 
was also partially occluded 

Brjce reported another case with normal pre 
operative platelet count and the previous occur 
rence of saphenous v ein thrombosis in which sple 
nectomv was performed but patient did not de 
velop this complication He suggested that in 
these cases postoperativ e thrombosis of the splenic 
vein was rendered less likely if surgical interfer 
ence was limited only to ligature of the splenic 
artery 

In 1935 •> very interesting articles appeared in 
the French literature Schwedsky and Braitzef 
stated that thrombosis of the vessels was one of 
the most frequent complications of splenectomy 
As authority for this they gave Rosenthal Gra 
chain and Giegoire They also stated that numer 
ous researches of physiologists and clinicians had 
confirmed in an incontestable manner that after 
splenectomy there wa 0 considerable increase of 
the morphologic elements of the peripheral blood 
For this thev cited Port and Akvama Wahhg 
kuentzen, Ascher Dubois Aubertin, Stradom 
sky.Beresov etc This increase was accompanied 
by a corresponding hv perplasia of the reticulo 
endothelial tissue They cued for this latanabe 
and AmtschVof The} continued that authors 
had almost unanimously agreed that there was an 
increase of blood fibrogen and globulin after sple 
nectomy To prove this thev quoted Zurgens 
Tautvem Wahhg Derevenfco Hev and Cfarg 
Starhncer Sthedrov itsky etc Schwelsky and 
Braitzef performed splenectomies on 5 dogs Fol 
lowing operation there was a total increase in the 
hemoglobin erythrocytes andplatelets Thefibro- 
gen and platelets remained elevated longest of all 



Fig i Thrombosis m intrahcpalic branches of portal 
vein 

the elements of the blood The coagulation time 
of the blood v a 0 aLo shortened and returned to 
normal on the fifteenth to nineteenth dav Thei 
stated that the facts of their experiments had b«n 
confirmed by Dubois, Ascher Sollberger Jamo- 
moto, etc 

The second article in the French literature war 
by Gregoire who demonstrated that pvlethrom 
bosis was not the consequence ol splenectomi , av 
is often said, but was made by the same malaih 
that caused splenomegaly In other words the 
py/ethrombosis was the result of the malady and 
not of us treatment He denied the statemert in 
the previous article (Sch- edskv and BranitO 
that it was a frequent complication He stated 
that the results of splenectomy (or hemolvtic 
icterus were remarkable and pointed out that 
there had not been published a single example of 
py lethrombosis following splenectomy practiced 
for hemolytic jaundne In a senes of 358 spknec 
tomies performed for this disease by Fateh fen 
berton and by Santy and Gregoire there were ‘3 
deaths but not a single one of the deaths wa c due 
to py lethrombosis However he stated that pMe 
bins of the portal system (and of this system 
alonej was an extremely frequent accident m sple 
nectomies for chronic splenomegaly He was ol 
the opinion that the portal thrombosis was a pn 
mary condition and following splenectomy there 
was produced a rapid extension of the thrombotic 
process which had been in existence for a forg 
nmeand that the blood changes shown bvSchnw 
sky and Braitzef after splenectomies ui dogs were 
sufficient to provoke thrombosis He admitted 
however that they might predispose to that com 
plication and that after the disease had alreadi 
produced changes in the portal vessel nous these 
added changes of the blood might cause thrombo- 
sis He also quoted a series 0/ jr splenectomies 
dione on adults In kayser which resulted n w 
deaths Light or <;o per cent of these were due 
porta/ ihromhont 


THE USE OF A MIXTURE OF COCONUT OIL DERIVATIVES 
AS A BACTERICIDE IN THE OPERATING ROOM 

CARL W WALTER, M D , Boston, Massachusetts 


T HE pre-operative preparation of the 
skin requires a germicide with cleansing 
properties, power of penetration, and 
good skin tolerance in addition to bac- 
tenologic superionty A new bactericide (io) 
must possess these inherent advantages as well as 
germicidal power to justify its use in the operat- 
ing room Detergent action is necessary to remove 
dirt, skin fats, desquamating epithelium, and 
superficial bacteria and thus expose the underlying 
skm and bacteria to the action of the germicide 
Power of penetration is essential to insure permea- 
tion of the interstices of the skin and to permit 
the destruction of bacteria not removed by the 
cleansmg Good skm tolerance permits such 
thorough cleansing and disinfection without irri- 
tation, so that sterile dressmgs and adhesive 
plaster can be applied without provoking a rash 
Rough skin, brittle finger nails, or dermatitis must 
not result from repeated scrubbing and prolonged 
contact with the bactericide In addition, the 
ideal bactericide should not stain or impart a 
hngermg odor The usual requisites for a bacteri- 
cide, destruction of vegetative bacteria without 
undue injury to tissues or systemic toxicity, must 
be fulfilled A study of a group of coconut oil 
derivatives, which was made under conditions 
of actual use, revealed several properties m ad- 
dition to bactericidal potency which warrant 
the use of this new bactericide in the operating 
room 

The bactericidal activity of coconut oil radicals 
has long been recognized Coconut oil soaps have 
been shown to possess germicidal power, whereas 
other soaps had little or no destructive effect on 
bactena (7, 8, 12, 13, 14) The substitution of 
coconut oil for the saponifying base in the com- 
pound solution of cresol increased the phenol 
coefficient of that solution 50 to 100 per cent (1) 
Other oils had no appreciable effect This intrinsic 
bactericidal activity of the coconut oil radicals 
has been enhanced by their incorporation into 
benzyl-ammonium chloride compounds, irritative 
properties characteristic of the coconut oils have 
been mitigated 

From the Surgical Clime of the Peter Bent Brigham Hospital 
and The Laboratory of Surgical Research, Harvard Medical 
School 


The bactericidal efficiency of the high molec- 
ular alkyl-dimethyl-benzyl-ammomum chlorides 1 
(herein termed “the compound”) has been estab- 
lished by in vitro experiments reported from 
independent laboratories (2, 4, 5, 9) These non- 
metallic, organic compounds have a chemical 
structure illustrated below (3), where R represents 
one of a mixture of alkyl radicals, ranging from 
CgHn to Ci 8 H 3 7, derived in constant proportion 
from the fatty acids of coconut oil 
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The compounds are soluble in water, acetone 
and alcohol, imparting an odor of “eau de 
cologne” to the solution The aqueous solution 
is a stable, colorless, saponaceous, alkahne solu- 
tion, which has an acrid taste When diluted for 
topical application, the aqueous solution possesses 
wetting, detergent, keratolytic, emulsifying, and 
emollient properties The surface tension of a 
1 1000 dilution is low, 37 4 dynes/cm at 25 3 
degrees C (6) 

This unusual combination of properties can be 
demonstrated readily The cleansing and wetting 
action is evident by contrasting the effect of 
washing off the grime which accumulates on the 
fingers while handling dusty books, first in tap 
water, then in a i'iooo aqueous solution of the 
compound The whorls of detritus removed 
during the pre-operative preparation of the skin 
illustrate the keratolytic properties A milky 
emulsion is readily obtained by shaking human 
fat, warmed to body temperature, in 1.1000 
aqueous solution of the compound Dilute solu- 
tions have an emollient action on the skin which 
can be exhibited by wearing a dry glove on one 
hand and a glove wet with 1 5000 solution on the 
other The satmy smoothness of the wet hand 
persists for several hours after thorough drying 
of the skin 

Experiments intended to demonstrate systemic 
toxicity were conducted on guinea pigs All the 
pigs were fed a standard diet consisting of punna 
rabbit chow ad lib , supplemented with greens 

‘Alba Pharmaceutical Company, Inc , New York 
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cation following splenectomy m cases of Banti s 
disease and chronic splenomegaly is a fairlv com 
man occurrence High pre operative platelet 
counts apparently increase the nsk of this com 
plication 

3 The possible causes, the rate of incidence and 
the preventive measures of this complication are 
reviewed 
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Chart 1 B Daily mtrapentoneal injections of dilute aqueous solutions 
did not interfere with normal development Pig No 57 bred normal young 
uhile receiving the injections 
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Chart 1 C Daily injections of increasing concentration produced death 
only when io times the minimal lethal single dose was given 
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Chart » 4 Prolonged oral administration of potable solutions «a* well 
tolerated 


thrice weekly as a source of vitamin C Fresh 
water was constantly av 4 ilable to all but one 
group 

Various aqueous dilutions of the compound 
were provided as a substitute for water in this 
group to determine the effect of prolonged oral 
administration Following an initial drop in 
weight, presumably due to failure to drink and 
transient diarrhea, the guinea pigs gained weight 
and showed no abnormality after 3 months (Chart 
1 A) when tissues were taken for histologic 
examination 

Daily ultra peritoneal injections of dilute aque 
ous solutions of the compound were given to 
reveal evidence of cumulative toxic effects The 
pigs gained weight and continued in apparent 
good health One female gravid at the onset 
delivered dead embryos after several injections 
but subsequently bred a Utter of two healthv 
voung (Chart iB) Autopsy after daily injections 
for 3 months revealed no gross pathology other 
than scattered areas of thickening and scanhca 
tion of the abdominal panetes 

Single large doses of the compound were in 
jected intrapentoneally to determine the minimal 
lethal dose Death occurred within *4 hours 
when 2 milligrams per too grams body weight 
were administered as a 11000 solution or when 


1 milligram per 100 grams body weight 
injected as a 10 per cent solution WJ 
revealed no gross abnormalities other than oiwa 
peritoneal inflammation 

Because some animals seemed to develop * 
tolerance for the drug daily injections ol dilute 
aqueous solution of the compound were given 0 
a brief interval preceding a series of mcre-sing > 
large doses of the 10 per cent solution ton tii < 
until death occurred Several of this 
showed sloughing areas m the ahdominai 
where some of the concentrate had been 
into the deeper tissues Death occurred in ^ 
which did not develop sloughs only after 
daily injections of ro per cent solution > 
times the minimal lethal dose (Chart iC) 1 
animals showed no symptoms other than anom 
and diarrhea Autopsy revealed adhesions 
fibrinous exudate in the peritoneal cavity 
Histological examination of -ections 0 
liver kidneys, and intestines of the anunal 
in the to licit v experiments reveal*! no iMP, 
which could be interpreted as mamfesutionso 
the systemic toxicity of the compounds (n> 
injection of concentrated solutions caused an t 
inflammatory reaction in the P* nt ?" e F j I V‘™„ 
necrosis and sloughing occurred where the 
centra ted compound was injected into the ti 


WALTER. MIXTURE OF COCONUT OIL DERIVATIVES AS BACTERICIDE 685 


■MlllliaBII 

■9i!S!!iiRanMHiiaaaii 


IBfifBBI 


■HHHKmki 

IIIMIlllliSaMaiR 

mHHKarmnug 

■■■■■■■■auBBaBan 


RKI 


III 


Kill 


IHII 


E 650 


IBBBBBBBfJBlIBBBiSfBBBBBfllBI 

IBBBBBflliaflllBBBBBBBflBlUiM 

IBBBBBBVJBBIIBUBBBBBBiiflWI 

IBBBBBBIIBBIIBBBBBBBIIBBWI 

IBBBBBPlIBIltr'B’IBBBB’JBBI 


irjaniii 

I'ilJB 


■fi 

Iflgl 


iviBBflni 


ini 


UBII 


■BBBUH'IBBVBHJBBI 

Mri!Bf IMVBBBfi 
piaiVIIKBBRSiBilBII 

iCa^lfiCTBKBBBBa aBBI 

■BBBBBBIK^X^B^gBH 




10 20 30 40 50 60 70 80 90 100 110 120 130 

Days 

Chart i B Daily intraperitoneal injections of dilute aqueous solutions 
did not interfere mth normal development Tig No 57 bred normal young 
while receiving the injections 
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Chart 1 C Daily injections of increasing concentration produced death 
only w hen to times the minimal lethal single dose was given 
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TABtE I —REACTION TO THE INSTILLATION OF 
AQUEOUS SOLUTIONS OF THE COMPOUND 
INTO THE CONJUNCTIVAL SAC OF HUMANS 


Patient Ba 
Patient Bo 
Patient Oi 
Patient Ry 
Patient Kt 
Patient Mu 
Patient Bl 
Patient Mi 
Patient Mcl 
Patient" Po 
Patient Re 
Patient Ku 
Patient Kr 
Patient Le 
Patient Le 
Patient Ma 
Patient tta 
Doctor Be 
Doctor Jb 
Doctor Mu 
Doctor If» 
Nurse Ma 
Nurse Ro 
\urse Ka 
Nurse MeL 


slight sting 

stings 

burns 

like gravel u 
dry 

stings 


cold 

dry 

scratches 


burns 

eye scratches 
water 

dry 

dry 


net 


injected 

none 


injected 

injection 

injected 


scratches 
none none 

slight burn none 
smarts none 

none none 


smarts 

stings 

burns 


The injurious effect of dilute aqueous solution 
on tissues was studied by instilling set era) drops 
into the conjunctival sac of physicians nurses, 
and adult patients Dilutions suitable lor eflecttte 
use as a hauencide provoked minimal subjectne 
sensations depending chiefly upon the type of 
individual (Table I) No objective reaction other 
than transient injection of the scleral conjunctiva 
was noted in the majority of 'objects 

The Jack of injury to the peritoneum is evi 
denced by occurrence of conception in the female 
guinea pig receiving daily Jntraperitoneal injec 
tions of i cubic centimeter of r rooo aqueous 
solution of the compound 
Possible idiosyncrasy to the compound was 
sought for by performing routine skin tests with 
a 10 per cent aqueous solution on patients being 
tested to determine the etiology of various allergic 
complaints No sensiUvjtv to the germicide was 
discovered among 26 patients who showed signifi 
cant reactions to other allergens 
Good skin tolerance for the bactericide was 
demonstrated m jooo cases in which the com 
pound was used as the p e-operative shin disin 
fectant The shin of every anatomic region and 
the macous membrane of all the onficts were 
exposed to the action of the bactericide The 
routine preparation of the operative field con 
sisted of scrubbing the site for 1 minute with «oap 
(10 per cent aqueous suspension of equal parts of 


coconut and olive oil soaps) and water untdastjg 
lather was produced The lather was removed by 
shaving the skin rinsed with fresh tap water and 
dried with a towef This preparation was earned 
out at least 12 hours before operation whenever 
practical, and no dressing was applied during the 
interval On the operating table, the operative 
site was scrubbed with three changes of sponges 
saturated with 1 10 00 aqueous solution of the 
compound alternated with three changes of 
sponges saturated with 70 per cent alcohol de 
natu ed with oil of cajaput tinted with coin 
The scrub began by swabbing along the con tern 
plated kne of incision, then workingin concentnc 
strokes from the center of the field toward the 
periphery The detergent action ol the combira 
tton was marked the soapy aqueous solution 
emulsified the «.kin fats and loosened the desqua 
mating epithelium, the contrasting, dry alcohol 
rolled the detritus off the skin The skin was left 
smooth and clean and showed a rosy blush over 
the prepared area Following operation, Silver 
fojJ was applied to the incision and sterile gauze 
dressings (unwashed 20 by 16 surgical gaure) 
were secured by zme oxide adhesive plaster ap- 
plied dweetfv to the skui The majority ol the 
dressings were untouched for 5 to j da vs some 
not for 1 4 day> Jvo case of sbn irritation was 
observed that could be attributed to the new 
compound 

In 3 cases the sca/p and portions of contiguous 
skin were scrubbed with 10 per cent aqueous so 

tion and the moistened hair and encrusted diitw 

blood and exudate shaved off After operation 
silver foil was applied to the w ound and the stenle 
gauze dressing was secured by a crinoline ta‘t 
No skin irritation was noted In a of these ca^es 
the 10 per cent solution came in contact with an 
extensive fresh wound nevertheless heating pc 
curred per pnmam 

Sponges saturated with 10 per cent c o>ottor> 
were left for 24 hours in the vaginas of 5 patents 
following routine dilatation and curettage ot tr* 
uterus No irritation was observed The pre 
operative preparation of the skin of the scrotum 
and penneum was carried out in 3 cases with 
per cent solution of the compound with sobsc 
ouent dermatitis . » 

The lack of immediate irritation of the * , . 
the hands and arms and the absence °* protract 
or cumulative effects following prolonged re 
peated u«e were established by using the bacten 
cide as an arm soak following the usual 7 ®® u , 
surgical scrub One hundred thirty six it®'® 
uals (surgeons medical students and nuraesj 
immersed their arms rn a 1 rooo tincture ' 5 ° J* 
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TABLE n —BACTERIOLOGY OF FULL THICKNESS 
BIOPSIES OF SKIN FROM EDGE OF WOUND 

No of cultures 

No aerobic growth in 96 hours SS 

Staphylococcus albus . 1 1 

Staphylococcus aureus 8 

Staphylococcus aureus hemolytic 2 

Gram positive bacilli 2 

Non-pathogenic spore forming bacillus 1 

Non-hemolytic streptococcus 1 

cent alcohol, 5 per cent acetone) of the com- 
pound for roughly 1 minute on a total of over 
10,000 occasions during an 18 month period Two 
cases of dermatitis were reported Investigation 
showed the new bactericide could not be held 
directly responsible for either One surgeon 
proved sensitive to an impunty present in the 
acetone used in the tincture, the other to the 
combination of soap and the new compound 
The dermatitis promptly disappeared after the 
cause was removed 

The same group used a 1 5000 aqueous solution 
of the compound as the germicide in the glove 
basins The soapy quality of the solution was 
found to aid in slipping fingers into the gloves 
Surgeons reported that the new compound left 
the skin soft and supple and chapping during cold 
weather was uncommon The nails were not dis- 
colored or made brittle, and no objectionable 
odor was noted 

Bactericidal efficiency of the compound as a 
skin disinfectant was established by taking full 
thickness biopsies of the skin in 75 cases The 
biopsies, representing all regions of the body 
except the face and neck, were taken from sites 
prepared for operation as descnbed above These 
full thickness biopsies, averaging 3 by 10 milli- 
meters m size, were taken from one edge of the 
wound immediately after completing the skm 
incision The specimens were transfixed with a 
silk suture and suspended in 1 5 liters of Ringer’s 
solution to dilute the residual bactencide and 
prevent its continued action prior to culturing 
The suture provided a means of transferring the 
biopsies to dextrose broth After incubation at 
37 degrees F for 96 hours, the cultures which 
showed no growth were inoculated with viable 
organisms to test for bactenstasis Secondary 
growth was interpreted as demonstrating absence 
of inhibition due to bactencide carried over with 
the biopsy Seventy-three per cent of the biopsies 
showed no growth after 96 hours Among the 25 
positive cultures, staphylococci were identified in 
21, gram positive bacilli in 3, and streptococci in 1 
(Table II) With 4 exceptions, growth occurred 
only m biopsies taken from the skin of abdomen 


TABLE III —INACTIVATION AND DILUTION 
TABLE 


Number of times arm 

Highest dilution 
destroying in io 

Estimated 

phenol 

soak was used 

but not 5 minutes 

coefficient 

8 

I 3000 

46 

14 

I *2000 

3 ° 

34 

I 4000 

66 

45 

I 4000 

66 

63 

I 2000 

3 ° 

81 

I 3000 

5 ° 

93 

1 3000 ' 

5 ° 

108 

1 3000 

50 

126 

I 3000 

50 

I 3 2 

I 3000 

46 


Phenol coefficients were determined against 24-hour staph>lococcus 
aureus cultures (Govt 209) at 20° C The volume of the germicide was 
replenished dailj with fresh 1 2000 tincture Samples were submitted 
for test after the arm soak, had been used the number of times indicated 
in the left hand column The coefficients are estimates of the bactericidal 
potency since the concentration of the bactencide in the arm soak was 
approximated in each case 

Deterioration of the bactencide due to inactiva- 
tion and dilution when used repeatedly as an arm 
soak was mvestigated Surgeons registered on a 
submerged tally as they soaked their arms in a 
1:2000 tincture (5 per cent acetone, 50 per cent 
alcohol) Samples were submitted daily for the 
determination of the phenol coefficient (6) as m 
vitro evidence of bactencidal power The volume 
of the bactencide was replenished each morning 
with fresh 1 2000 tincture for 10 operative days 
The bactericidal value remained high after 132 
soaks (6), as is illustrated m Table III 

The good skin tolerance, low toxicity, detergent 
action, and bactenologic efficiency demonstrated 
for this compound permit its recommendation for 
the following purposes 

Skm disinfection The technique for the pre- 
operative preparation of the skm should follow 
that described above because mechanical cleans- 
ing exposes the bactena to the action of the 
germicide A 1 1000 aqueous solution of the 
compound provides adequate detergent and bac- 
tericidal power 

In regions where mechanical cleansing is diffi- 
cult because of anatomic considerations or contra- 
indicated by the presence of superficial malig- 
nancy, an alternative technique may be employed 
A wet dressing of i-iooo aqueous solution of the 
compound should be applied for 2 hours prior to 
operation When the operative site has been 
exposed, the skin should be moistened with 1 1000 
tincture of the compound (with suitable dye 
added to stain the area if desired) prior to apply- 
ing the drapes 

Disinfection of the hands Scrub the hands with 
soap and hot water until they are mechanically 
clean (3 to 5 minutes) Then maintain a stiff 
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lather (preferably using coconut oil soap) for 3 
minutes The emphasis should be on adding hot 
soap solution to the lather rather than upon fire 
quent rinsing Immerse the hands and arms in a 
s looo tincture (50 per cent chemically pure 
alcohol, 5 per cent chemtcil!} pure acetone) far 2 
minutes Care must be taken to rinse thoroughK 
so that all soap is removed pnor to immersion 
Replenish the bactericide daily Discard the 
solution alter jt has been used approximately 750 
times 

Glove banns One liter of 1 5000 aqueous solu 
tion provides sufficient fluid for the wet glove 
technique The same solution may be used to 
rinse the gloves throughout the operation Dis 
card the solution after each operation 

Instruments Instruments and supplies which 
do not withstand sterilization b\ heat should be 
thoroughly cleansed and submerged uiar 1000 
aqueous solution for ,,0 minutes The aqueous 
solution will not damage optical instruments 
rubber goods, shellac catheters, paraffin mesh or 
gutta percha ti sue Metal instruments how- 
ever cannot be stored in the solution 

s\,u s VRV 

Inxestigahon o!a mixture 0/ coconut oil deriva 
U\es (high molecular alkyl dimethyl benzyl am 
momum chlorides) has rev ealed properties other 
than high bactericidal power which distinguish 
it as an efficient bactericide for use in the operat 
mg room 
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A Study of 1,000 Consecutive Operations 
from a General Surgical Sendee 

S M DUPERTUIS, MD, and ROBERT ZOLLINGER, MD, FACS, 
Boston, Massachusetts 


R EMOVAL of the uterus is one of the 
more common surgical procedures per- 
formed by the average general surgeon 
It is obviously important that the 
young surgeon be adequately trained in pelvic 
surgery so that he approaches such problems with 
well founded confidence A survey of the liter- 
ature impresses one with the fact that nearly all 
the reported experiences with hysterectomy come 
from the larger gynecological or private clinics 
Relatively few studies have been reported from 
general surgical clinics not having a separate 
gynecological service It is the purpose of this 
paper to analyze 1,000 consecutive hysterectomies 
performed over a period of 23 years from the 
public ward of a general hospital by members of a 
general surgical staff, the majority of whom were 
in their resident stage of training Such an anal- 
ysis of consecutive unselected public ward cases 
presents for comparison the status of hysterectomy 
as it is on a general surgical service 
The general mortality for hysterectomy at the 
present time is extremely difficult to estimate. In 
the first place, a sufficiently large number of oper- 
ations must be reported to be of any value Such 
numbers usually come from large gynecological 
clinics staffed with the most expert operators, 
often representing selected cases with corrected 
mortality Then again, a series covering a longer 
period may have a higher average mortality 
figure because of the increased number of deaths 
reported in the earlier days of surgery In man) 
instances, later series from the same clinics usu- 
ally show a decrease in mortality Finally, in 
some instances, the cases reported from pnvate 
clinics represent a class of patients who, on the 
whole, are better surgical risks than the usual 
public ward patients, possibly a definite factor in 
the lower mortality figures often reported in these 
cases 

There has been a considerable variation in the 
mortality figures reported for panhysterectomy, 

From the Surgical Clinic of the Peter Bent Brigham Hospital, 
Boston, Massachusetts 


as compared with supravaginal hysterectomy 
The term “panhysterectomy” is used to indicate 
removal of the entire uterus, while supravaginal 
hysterectomy designates removal of the body, 
leaving part or all of the cervix It becomes ap- 
parent from a review of the literature, including 
16,851 supravaginal hysterectomies (1, 4, 5, 8, 
9, 10, 12, 14), and 9,485 panhysterectomies, that 
the latter carries a somewhat higher mortality 
The average mortality for the supravaginal group 
was 2 4 per cent as compared with 4 1 per cent 
for the panhysterectomy group In spite of these 
figures for the entire group we note several series 
in which the mortality of panhysterectomy was as 
low, or even lower, than that recorded for the 
supravaginal group 

Since the majority of hysterectomies are per- 
formed for uterine fibroids, it is of interest to 
examine several series reported for this one path- 
ological condition (1, 6, 10) In hysterectomy per- 
formed for uterine fibroids there was distinctly 
lower mortality reported for both operations 
Seven thousand, one hundred and sixty-nine 
supravaginal hysterectomies for fibroids were re- 
ported with a mortality of 1 4 per cent and 2,654 
panhysterectomies with a mortality of 2 2 per 
cent Davis and Cusick report that 72 per cent 
of all hysterectomies are performed for uterine 
fibroids In the 28 per cent remaining there must 
be infection and malignancy which probably 
account for the major portion of the increased 
mortality reported for all hysterectomies as com- 
pared with operations for fibroids only 
During the past few years much discussion has 
appeared m the literature as to the advisability 
of routinely performing a panhysterectomy in 
view of the increasing reported incidence of cancer 
of the cervical stump The recent comprehensive 
study of Von Graff (13), covering the literature of 
the last 30 years, shows a total of 1,169 cases of 
cancer of the cervical stump which have been ob- 
served or reported following supravaginal hyster- 
ectomy. Likewise, m 4,269 cases of cancer of the 
cervix, he reported 176, or an incidence of 4 1 per 
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TABLE III —SYMPTOMATOLOGY 



755 

225 

20 

1,000 

Symptoms 

Supravaginal 

hysterectomy 

Pan- 

hysterectomy 

Vaginal 

hysterectomy 

Total 

series 


No 

% 

u 

% 

No 

% 

% 

Abnormal vaginal 
bleeding 

367 

48 5 

162 

72 0 

5 

25 

52 4 

Abdominal pain 

362 

48 0 

77 

34 2 

6 

i 30 

44 S 

Tumor 

138 

18 3 

25 

II 1 

0 

! 0 

16 3 

Back pam 

IOI 

13 4 

26 

11 S 

3 

IS 1 

13 0 

Leucorrhea 

75 

9 9 

38 

l6 Q 

9 

45 

12 2 

Urinary distur- 
bances and con- 
stipation 

85 

11 8 

19 

84 

12 1 

60 

12 0 

Dragging pelvic 
pain (prolapse) 

81 

107 

14 

6 2 

16 

80 

11 1 

Increased fatigue 
and weakness 

32 

4 2 

9 

40 

0 

0 

4 t 


ally for those cases showing malignancy or marked 
cervicitis 

We find about an equal percentage of the negro 
race included m each of the two major groups 
While the senes is very small, it is interesting to 
note that no vaginal hysterectomies were per- 
formed on negro women Since practically all the 
vaginal hysterectomies were done for cases of 
marked prolapse, our figures for this small number 
of cases agree with those of Fullerton and Faulk- 
ner, indicating that the negro woman’s pelvic 
floor and supporting structures are less affected 
by the strain of labor, or less apt to be the seat 
of congenital weakness of the pelvic fascia Of the 
panhysterectomies performed, 24 per cent were 
on nulliparae, if we accept chronic irritation from 
a lacerated cervix or irritating discharge as a 
predisposing factor in the development of cancer 
of the cervix, then certainly this group would have 
been the least likely to develop cancer of the 
cervical stump had the supravaginal operation 
been performed 

The age distribution in Table II shows about 
an equal number of patients in the age groups 30- 
39 and 40-49 years for the supravaginal operation 
In the panhysterectomy group, on the other hand, 
24 4 per cent were in the 30-39 years period while 
42 per cent were found in the 40-49 years period, 
which largely accounts for the average age of 43 
for the panhysterectomies and 39 5 for the supra- 
vaginal group As was expected, the average age 
of the vaginal cases is slightly higher, being 48 3 
years, while the average age for the entire group 
proved to be 40 4 years 

In Table III we have divided the common com- 
plaints into eight groups, and find that the fre- 


TABLE IV —PREVIOUS GYNECOLOGICAL OPERA- 
TIONS 


Operations 

755 

225 

20 

1,000 

Supra- 

vaginal 

hyster- 

ectomy 

Pan- 

hyster- 

ectomy 

Vaginal 

hyster- 

ectomy 

Total 

series 

% 

% 

% 

% 

Dilatation and curettage 

14 3 

mm 

6 25 

16 5 

Suspension 

6 9 


6 25 

7 15 

Oophorectomy 

6 7 

83 

6 25 

7 5 

Salpingectomy 

6 4 

78 

O O 

6 8 

Plastics 

48 

7 3 

O O 


Operation on cervix 

2 7 

53 

O O 


Myomectomy 

2 7 

1 45 

O O 

■ 

Ectopic pregnancy 

0 96 

t 45 

O O 


Nature of procedure not known 

5 0 

48 

O O 

4 9 

Total percentage of previous 
operations 

50 5 

66 0 

18 >5 

55 0 

Per cent of patients with 
previous operations 

33 I 

34 5 

18 7s 

33 8 


quency of complaint runs quite parallel in the 
two major groups of hysterectomies The greater 
incidence of abnormal vaginal bleeding in the 
panhysterectomy group is interesting (72 per 
cent), but is difficult to explain, unless the cases 
of malignancy, which are practically all in this 
group, have accounted for this increase In com- 
parison with a similar table found in Faulkner’s 
review of 1,544 recent hysterectomies, we note a 
decided increase in the incidence of the symptoms 
of prolapse in all three groups of hysterectomy, 
probably because we have included in this group 
the dragging pelvic pain of which patients with 
some degree of prolapse so often complain As 
one might expect, the vaginal hysterectomy group 
has a much higher incidence of urinary disturb- 
ances, pelvic discomfort, and leucorrhea, because 
the majority of the patients have marked prolapse 
The information included in Table IV shows 
that about one-third of the patients had had pre- 
vious gynecological operative procedures We re- 
alize that a certain inaccuracy is involved in com- 
piling these statistics because patients are often 
very vague or m ignorance concerning the exact 
nature of previous operative procedures 
The figures for previous uterine suspension (ap- 
proximately 7 per cent) are about equal for all 
groups, however, in our group of 20 vaginal 
hysterectomies, _we find none who had had any 
attempt at vaginal plastic repair The percent- 
ages for previous myomectomy— 2 7 per cent for 
the supravaginal group, and 1 45 per cent for the 
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TABLE I — DISTRIBUTION Of CASES 


TABLE U —ACE DISTRIBUTION 



cent, found in the etn ical stump In a group of 
supravaginal hysterectomy cases which developed 
cancer in the cervical stump, and in which data 
were available, he found 23 5 per cent which 
developed cancer during the first year after oper 
ation (probably present at the time of operation), 
and 76 5 per cent in which it appeared from 1 to 
20 years later 

These rather startling figures would seem to be 
strong evidence in favor of routine panhyster 
ectomy (ir), but certain other facts should like 
wi-e be considered As pointed out by \ on Graff 
(13), it is probable that a certain percentage 0/ 
the cases recorded mav represent duplicates or 
the same cases reported twice Likewise we have 
no knowledge of the number of supravaginal 
hvsterectoraies performed to give us a percentage 
basis for estimating the incidence of this unfor 
tunate occurrence ft is possible that the inci 
deuce m relation to operation might still prove to 
be lower than the difference m mortality which 
apparently exists between panhysterectomy and 
supravaginal hysterectomy Also the increased 
morbidity and the greater number of postopera 
live complications and accidents associated with 
panhvsterectomy which various reports show, 
must be taken into consideration As Graves so 
aptly pointed out, those cases which represent 
the increased mortality of panhv sterectomv over 
supravaginal hysterectomy are irrevocabh dead 
whereas those vhich develop cancer of the rer 
vical stump haveseveralyearsof life with modern 
radium treatment and ev en a chance for complete 
relief ft would seem to us then that in tho«e 
clinics where a large portion of the operating is 
performed by less experienced operators and on 
patients who mav prove to be poorer surgical 
nsks the increased mortality of p3nh\stercctomv 
over supravaginal hysterectomy would outweigh 
the risk of the development of cancer m the ver 
vical stump Wedobeleve however that future 
stud es will show a decrease in operatu e mortahtv 
{or panhystweetorov and with the probable in 



creasing recognition of cases of cancer of the cer 
vical stump, there will be a tendency toward the 
more frequent choice of panhysteiettomy 
This senes of 1,000 consecutive hysterectomies 
represents the number of public ward cases which 
have been submitted to hysterectomy {tom Au 
gust 1013 to November, 1936 The several 
\Vertheim operations performed have been m 
eluded with the panhysterectomy group, which 
undoubtedly accounts to some extent Eor the in 
creased mortality of this group No effort has 
been made to indicate when tubes and o am* 
were totally or partially removed but our prat 
tree has been usually to preserve one or both 
ovaries if normal The panhy sterectomies repr 
sent a mixed group so far as operative technique 
is concerned During the last 4 y ears the mayorttv 
of panhvsterectomies were performed by mearsol 
a method similar to that advocated by W* ir 
During this analysis we noted the relat vely few 
times that cerv ical cauterization or repair preceded 
supravflg mal hysterectomy If supravaginal hys- 
terectomy is to be employ ed, then it should be 
accompanied more frequently by attention to the 
lacerated Cervix, and coning out of the endoce 
vix in order to cut down the incidence of contin 
ued vaginal discharge or possible cervical stump 
cancer 

We believe the results of this analysis caw best 
be presented rn a senes 0/ tab’es with a few cow 
n-ents on the essential features as shown m eaeft 
table In Table I, it will be noted that the Dura 
ber of supravaginal hv sterectomies is three times 
as great as that for panhy sterectomies and oniv 3 
per cent of ibe whole group were vaginal hvster 
ectotmes As previously observed, the major 
portion of the panhy sterectomies has been dore 
during the last 4 years previous to this lime the 
panhv sterectomv operation was reserved gener 
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TABLE VIII —MORBIDITY AND TIME OF OPERA- 
TION 


Highest postoper- 
ati\e temperatures 
(rectal — F ) 

755 

22s 

20 

1,000 

Supravaginal 

Pan- 

Vaginal 

Total 

hysterectomy 

hysterectomy 

hysterectomy 

senes 


No 

% 

No 

% 

No 

% 

% 

pS 6° — 100 5 0 

1 248 

32 7 

41 

iS 3 

6 

30 

29 5 

100 6® — 101 5® 

375 

49 6 

113 

503 

5 

25 

49 3 

101 6° — 102 5 0 

TOO 

13 5 j 

54 

240 

6 

3 ° 

16 0 

102 6° — and 
abo\e 

Afebrile in 5 days 

32 

4 2 

17 

7 4 

3 

*5 

5 2 

or less 

347 

46 0 

89 

39 6 

8 

40 

44 4 

Operating time in 








minutes 

| M 4 7 

I no 

| 83 2 s 

112 

Average days in 








hospital 

| 21 1 

\ 20 7 

1 23 2 

21 I 


panhysterectomy, 19 5 per cent, as compared 
with 10 6 per cent for supravaginal hysterectomy 
In particular we note the marked increase of 
cystitis following panhysterectomies, and definite 
but less notable increases in phlebitis, wound dis- 
ruption, wound infection, and pelvic infection, as 
compared with supravaginal group 
In estimating the comparative morbidity of the 
3 groups, as listed in Table VIII, we have selected 
two criteria first, the highest postoperative tem- 
perature, and second, the duration of fever as 
shown by the temperature curve On the whole 
the panhysterectomy group was characterized by 
slightly higher postoperative elevations of tem- 
perature It is interesting to note, however, that 
32 7 per cent of the supravaginal group and 183 
per cent of the panhysterectomy group enjoyed 
practically afebrile courses, the maximum eleva- 
tion reaching only 100 5 degrees F by rectal 
reading When the rectal temperature did not 
surpass 101 5 degrees F we considered the course 
to be essentially normal with no more than the 
expected mild febnle reaction which follows most 
operative procedures In this category we find 
82 per cent of the supravaginal, and 68 per cent 
of the panhysterectomy operations The group 
in which the temperature curve dropped to 99 
degrees F within the first 5 postoperative days, 
and when the patient remained essentially afebrile 
throughout the remainder of the convalescence, 
includes 46 per cent of the supravaginal and 39 6 
per cent of the panhysterectomy operations 
The values given for relative duration of opera- 
tion in each group represent the actual operative 
time, total anesthesia time can be found by add- 
ing about 30 minutes to these figures to cover the 
time of induction, transfer to the operating room, 
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preparation and draping of the patient Fully 95 
per cent of this senes have had the usual ether 
anesthesia with gas-oxygen induction, spinal an- 
esthesia was reserved for a few selected cases, and 
avertin has been employed only on rare occasions 
for hysterectomy 

Table IX, listing the mortality figures, has been 
divided to show the relative percentages for the 
visiting staff of 6 surgeons as compared to the 
house staff, which has included 79 internes, as- 
sistant residents and residents throughout the 23 
year period The higher mortality figures for the 
visiting staff is explained by the fact that the more 
difficult cases and the poorer operative risks were 
usually found in their list of cases The gross 
mortality figures of 1 6 per cent for the supra- 
vaginal group and 4 o percent for the panhyster- 
ectomy group are slightly below the average fig- 
ures of 2 4 per cent and 4 x per cent, respectively, 
which were previously mentioned as possibly re- 
presenting a grand average of many hysterec- 
tomies done under varying conditions over an 
extended period of time In our senes of 1,000 
cases, as in many other series extending over 20 
year periods, a good portion of the increased 
mortality for panhysterectomy is the result of the 
more radical operations performed for malignancy 
in the earlier years With the advent of radium 
as the treatment of choice in most cases of cancer 
of the cervix, and the resulting decreased use of 
the radical Wertheim procedure with its increased 
mortality, and incidence of postoperative com- 
plications, the mortality figures for panhysterec- 
tomy undoubtedly will more nearly approximate 
those for the supravaginal operation In our 
study, we note that 135 of the panhysterectomy 
operations were performed during the last 4 years, 
with a mortality of 2 96 per cent, somewhat lower 
than the figure for our entire group of 225 pan- 
hysterectomies In passing, we are pleased to 
report no hysterectomy mortalities for the last 
2 years 
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TABLE V —ASSOCIATION OF OTHER OPERATIONS 
IV mi msTERECTOMl 



panhysterectomy group— are unusually low (and 
we suspect that figures for a more recent senes 
would show a definite increase for this opeiation) 
The statistics in Table V indicate that laparo- 
tomy alone was done in a large majority of the 
cases in both the supravaginal and panhysterec 
tomy groups, in about equal percentages The 
fourth group, listed as hysterectomy with other 
operations ' is meant to include operative pro 
cedures other than vaginal plastic work, which 
accompanied laparotomy The last category in 
eludes anv two or more operative procedures 
carried out at separate times during the penod of 
hospitalization In manv cases salpingectomy or 
oophorectomy was done with hvsterectomy but 


TABLE VII —POSTOPERATIVE COJIPLICATIOVS 
I 'CLUDING FATALITIES 




neither has been listed as a separate operation in 
this table Incidental appendectomy i> almost « 
routine procedure and likewise was not classifw 

as a separate operative procedure 

The pathological findings, as tabulated ■ j rom 
the individual pathological reports are listed m 
Table VI In the entire r ooo cases themidenct 
of uterine fibroids is 63 3 per cent «h ch '* 
slightly lower than the figure given bv Pavisana 
Cusick 72 per cent , . 

As one would expect, the relative moderce « 
cancer of the cerv 1 1 and body is v ery much mg m 
in the panhysterectomy group at the same woe 
salpingitis oophoritis and anan cysts are con 
siderably more frequent in thesuprav agmal group 
The incidence of chronic cervicitis is, of cou se 
greater for the panhysterectomy group 
this table is based upon reports from pathologi 
specimens and 76 per cent of 
multipart, a large percentage of which baa iace 
ated cervices The number of cases o/ cancer ' 
this table represents a slightly higher inodcnc 
than that reported by other authors 
to many more common pathological conditw 
not included in Table \I tiers 
2 cases of metastatic carcinoma to the uterin 
body 2 cases of leiomyosarcoma 1 the 
hydatidzform mole 2 cases of hemangioma of the 
uterus and 1 case of chonoep.thel.oma .to 
entire senes there were recorded 3 cases 
culosis of the genital organs p lications 

Table VII lists the postoperativ e comp'iw 
which prolonged or varied th e con '** u ix 
such a manner that a detinue dmgnos 
made and also those ^fortunate com^ s ^ 
which led to a fatalitv Of specw f ^Sj oring 
increased incidence of complications 
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the presentation of any definite conclusions, be- 
cause of the many variable factors which reduce 
the value and comparability of apparently similar 
statistics There are, however, certain general 
impressions which are to be gained from such a 
study 

A review of the literature shows a higher mor- 
tality for panhysterectomy as demonstrated in the 
majority of individual studies reported and also 
by a calculated average mortality for the entire 
group of reported senes which was considered 
Even in series reported for uterine fibroids only, 
the mortality figures for panhysterectomy are 
higher than those reported for the supravaginal 
operation We believe, however, that studies 
restncted to a more recent period of time and 
those of hysterectomy of the present era will show 
a decrease in mortality figures for panhysterec- 
tomy This, then, would remove one of the chief 
arguments against the routine use of total hyster- 
ectomy in the effort to reduce the apparently 
mounting incidence of recognized cancer of the 
cervical stump 

It is our impression that the mortality figures 
of this study do not justify the routine use of 
panhysterectomy in all cases, since the incidence 
of cancer of the cervical stump in this series of 
755 supravaginal hysterectomies, as far as could 
be determined, was only o 4 per cent If supra- 
vaginal hysterectomy is to be maintained as the 
operation of choice in the majority of cases, how- 
ever, more frequent and careful treatment should 
be given to the lacerated cervix at the time of 
hysterectomy in order to reduce the danger of 
cancer of the cervical stump and likewise the 



incidence of continued postoperative vaginal dis- 
charge 

BIBLIOGRAPHY 

1 Bartlett, M D , and Simmons, F A Mortality fac- 

tors in gynecology Surg , Gynec & Obst , 1932, 
55 777 

2 Burch, L E , and Burch, J C Mortality in hyster- 

ectomy operations Am J Obst & Gynec, 1931, 
21 704 

3 Davts, J E , and Cusick, P W A critical study of 

hysterectomies Am J Obst & Gynec , 1930, 19 
246 

4 Faulkner, R L Hysterectomy, a clinical and 

statistical study Ohio State M J , 1936, 32 229 

5 Fullerton, W D , and Faulkner, R W Hyster- 

ectomy — clinical investigation of 1,851 consecutive 
operations J Am M Ass , 1930, 95 1,563 

6 Graves, W P Problems of organ conservation m 

pelvic surgery Am J Obst & Gynec., 1936, 12 
217 

7 Masson, J C , Total vs subtotal abdominal hyster- 

ectomy Am J Obst & Gynec , 1937, 14 486 

8 Miller, C J Comparative study of certain gyne- 

cologic and obstetric conditions as exhibited in the 
colored and white races Am J Obst & Gynec , 
1928, 16 662 

9 Pearse, R L Supravaginal hysterectomy — 1,900 

cases Surg , Gynec & Obst , 1934, 58 845 

10 Read, C D , and Bell, A C Hysterectomy subtotal 

and total J Obst & Gyntec Brit Emp , 1933, 40 
749 

11 Richardson, E H Total vs subtotal hysterectomy 

in benign uterine disease Am J Surg , 1935, 28 
588 

12 Von Graff, E Abdominal total hysterectomy Am 

J Obst & Gynec , 1932, 23 195 

13 Idem Cancer of the cervical stump following sub- 

total hysterectomy Am J Obst & Gynec , 1934, 
28 18 

14 Waldeyer, L Carcinoma of the cervical stump fol- 

lowing supravaginal hysterectomy Zentralbl f 
Gynaek , 1934, 58 35 



' 6 94 


~ Y '_ GYNE ™ AND 0BSTCT «cs 




mmum 

■ 4 pet cent mortality tor supra "aem,?i?H k d thati cmL i? " 11 w,s a (act 

v j.S^'ttK'SSS'SS r? ?*“' “T7E h,S »' vS^KSS? 

the panhysterectomy g,o„p P > "° t ‘“ :,b ' e ,n he™ K" “ oda » »' PWopwlli. veansl 

In the list of causes of death m Tahl* \ r the fart *i!,f suprax aginal group is explained by 
note that *8 5 per cent of all dea3» were >/’ 11 SS,Sl“ the “ rIy > ears of ***"«, & 
b > pulmonary embolism and uT [ !“ e “ U ? d "on £ the T“ suspended by fixa 
some other postonemnve n. 1 4 5 per cenl by » 1 , abdominal wa In recent vears the 

t.on Read S? ft, 5*“ 5USp <» d < d by Ground £ 

pulmonary embolus as ,c r Der ~° t U [ ty from crease in th^ “5 y account for tie resulting de 

supravaginal hysterectomiaS r^i ° r 1 £9 ^ ,n ? deace °f postoperative henna In 

605 panhysterectomies 5 pcr cent for followed 3SeS %a 2 lna * hysterectomy which were 

loiiowea up it was aorarenf that ln .. n i had 


TABLE XH —FOLLOW UP STUDIES 



. vaginal Hysterectomy which were 

ob5S UP . 11 was apparent that several had 
par,laI reIlef from the ur,nar > 

In nn Icb accom P anie< l the original prolapse 
incur 7J5 supravaginal hysterectomies 1 cases 
L°"" r °< <1* ccrvcol Hump found rr 
pr«enttng an madence of o 4 per cent In * other 
ln whlch hysterectomy had been performed 
elsewhere patients were seen and treated also 

SUMMARY AVI) COVCLLSIOV 

n^ I JLi C ? nSldenne Slmi,ar statistical studies re 
ported from gynecological dimes and records of 
private practice it becomes apparent that the 
results presented in the tables of this analysis are 
comparable, with only a rare exception toequiva 
lent tables in these other papers Ue feel how- 
ever that the results of our senes do not justify 
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out to find truth we must do so with a pure 
heart and humble spirit. We must apply to 
each new fact or theory that presents itself to 
us for acceptance the same exact and impar- 
tial methods of test and trial, and we must be 
ready to accept the verdict of those tests We 
must be prepared for anything and be pre- 
pared to meet it fearlessly. For the truth, 
when we see it face to face, may not be in the 
guise we imagined; it may override our most 
cherished theories, upset our hopes, even 
smash our careers. No great man has pre- 
tended that truth is kind or friendly It has 
been described as naked, as blindfold, as a 
flaming sword — never as a cook-housekeeper 
or a woolly waistcoat. We are told “the truth 
shall make you free,” — not happy; we are told 
“great is the truth and it shall prevail,”— it, 
not you Yet there is something in the vision, 
in the discovery, in the possession of truth, 
cold and uncertain though that possession 
may be, that has inspired the noblest spirits 
of all times to forsake everything to become 
her followers ‘ ‘ B eauty is truth, truth beauty , 
that is all we know in life, and all we need to 
know.” 

In surgery we are constantly engaged in the 
search for truth We wish to know about the 
origin of disease, about its progress, about its 
vulnerability to the many alternative weapons 
with which we seek to attack it We devote 
our days to the practice of our work, our 
nights and our leisure to its study. But the 
problems we attack are long and difficult ones 
and the possibilities of error are many. Nox- 
ious agents vary in their action and human 
beings in their reaction to them, even in 
groups that appear strictly comparable in 
age, sex, physical habitus, occupation, and 
environment Surgical treatment cannot be 
reproduced in different centers with the exact- 
ness of chemical experiments in different labo- 
ratories, for surgeons vary in skill, tempera- 


ment, and in their selection of material We 
cannot hope to settle, or even to form an 
opinion on, more than one small aspect of the 
problems we attack in a lifetime. We should 
not, for this reason, be discouraged from seek- 
ing the truth ourselves, for truth is revealed 
only to the constant inquirer, but we must 
leave much of this inquiry to others. We must 
then choose between the conclusions of many 
men working at the same problem in different 
lands Where does truth lie ? Not in numbers, 
for a small series carefully observed and re- 
corded by a critical expert may mean more 
than several hundreds furnished by a team 
and analyzed by slide rule. Not in the magic 
of a name, for truth may lie in the contribu- 
tion of the small town practitioner, penned 
apologetically and hidden in the pages of a 
little read journal, rather than in the figures 
hammered out by platinum secretaries in the 
chromium laboratories of the million dollar 
professor. We must judge others, and the 
basic problem seems to be this, — how to 
recognize truth when we see it. We have al- 
ready agreed that truth being a matter of in- 
tense conviction rather than exact proof, it 
can be reached by the spirit rather than the 
intellect, so we shall find truth in others by 
spiritual affinity rather than by intellectual 
analysis. The more we cultivate truth our- 
selves, mix with truthful men, test the accu- 
racy of our words before we speak them and 
of our writings before we let them go abroad, 
develop in our consciousness by the study of 
writings that time has shown to be redolent 
of truth, not alone those of surgical masters 
but of all great men, an orientation that will 
lead us to truth as the pigeon is led to his own 
cote, the more certain will be our instinct, the 
more direct our intuition. Blessed are the 
truthful, for they shall see truth. 

W H Ogilvie 

Guy’s Hospital, London 
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SIR DAVID P D WILKIE 

W ITH sorrow the editorial staff oi 
Surgery Gynecolocy and Ob 
stETrics has learned oi the death 
of one of its most honored members Sir 
David U ilkie Sir David was a distinguished 
surgeon and a leader in his profession in 
England His career was characterized by 
many fruitful accomplishments In a subsc 
quent number we will give more adequate 
recognition to his achievements 


I RUTH 

“TW "T" O pleasure is comparable to the 

I [ standing upon the vantage ground 
n| of truth says Bacon in his wrell 
known essay, as if truth were indeed a fixed 
peak whence having at last reached it we 
could look round upon the plains of uncer 
tainty and the chasms of error If it were so 
would men spend their lives and energies 


to discover it or shed their blood to de/end 
it ? 

When we speak of truth we indicate an 
opinion and admit the possibility of another 
opinion, but while allowing that the matter h 
open to discussion, we imply that among 
reasonable men, such discussion can only lead 
to the conclusion to which we ourselves have 
been led In matters of fact, m which no 
divergence of opinion is possible we talk of 
accuracy In matters of the emotions such 
as poetiy or music, in which the criterion is 
one of individual senstbtht\, we should use 
words of praise and speak of excellence or 
beaut) rather than truth We select the* ord 
truth as particularly applicable to those ob 
jeets of deliberation which are open to argu 
ment while they are open to argument and 
when the argument is nearly but not quite 
settled Evolution was an interesting theory 
oraheresy toDarwin scontemporanes atruth 
to his successors a fact to us But there arc 
whole realms of thought such as religion 
economics, and politics in which the basis of 
argument is not a set of facts but a set of 
assumptions about the nature of man and the 
universe In these regions truth tan rever 
pass from the pedestal of adoration to the 
glass case of acceptance, it will remain the 
truth only as long as those basic assumptions 
are the belief of the majority of mankind, and 
when they are displaced Jt must give way to a 
new truth 

It follows therefore that there is no such 
thing as absolute truth Truth is for each of us 
something personal something that we have 
tested and accepted and which we are pee 
pared to defend Hut while truth is of our dis 
covering it is not of our making When we set 
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in a minimum of 1 in every 6 patients operated 
upon for gall stones, or 16 to 20 per cent. 

In 4 per cent of the cases, stones were re- 
moved from the ducts when no stones were 
found in the gall bladder. The ducts have 
been opened in 718 cases and stones have 
been removed in 323 cases The mortality in 
the face of these explorations has gone pro- 
gressively downward and not upward 

The deductions which we draw from our 
experiences in these cases are if common duct 
stones are not found in approximately this 
percentage of cases serious consideration 
should be given to the possibility that com- 
mon duct stones are being left after chole- 
cystectomy, to find and remove the highest 
percentage of common and hepatic duct 
stones, at least one negative exploration for 
each positive duct stone demonstrated must 


be expected; the character of the bile re- 
moved by hypodermic syringe from the com- 
mon bile duct is an excellent additional cri- 
terion as to whether or not a duct should be 
explored In experienced hands exploration 
of the ducts not only does not add to the im- 
mediate risks of operations for gall stones, but 
undoubtedly diminishes the eventual mor- 
tality and morbidity. Each surgeon must 
settle what the risks of these operative pro- 
cedures are as relates to his own experience, 
facility, and equipment This is a flexible 
situation with prize and penalty ever present. 
However, the percentage of patients with 
gall stones, and with stones within the ducts, 
is a quite inflexible and constant situation 
and the possible penalty of recurrent colic 
and dangerous jaundice after incomplete op- 
erations is ever present Frank H. Lahey. 
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THE THIRD ERA IN THE SURGI- 
CAL TREATMENT OF CHOLE- 
LITHIASIS— REMOVAL OF ALL 
STONES IN THE DUCTS 

AS stated m a recent article, we have 
ZA passed through two eras in the treat- 
J. V. ment of gall stones and are now w ell 
into a third era During the first era gall stones 
were removed from the gall bladder bv chole- 
cystostomy, but because the factors which 
produced the gall stones or associated chole- 
cystitis still remained in the unremoved gall 
bladder wall, this method of treatment was 
soon abandoned, and a second era commenced 
In the second era, not only the gall stones 
but the infected wall of the gall bladder were 
removed by cholecystectomy Little atten 
tion, however, was given to the possibility of 
associated common or hepatic duct stones 
unless they had produced obstructive symp- 
toms as indicated by an associated jaundice 
In 1927 , 1 became dissatisfied with the results 
which we were obtaining with this method of 
cholecystectomy and began practicing and 
preaching that with cholecystectomy the com 
mon and hepatic bile ducts should be explored 
more often than had been customary and 
upon quite different criteria Thus we come 
to the third era 

With an experience of more than 1500 op 
erations for the removal of gall stones in a 
period entirely within the third era, it seems 
justifiable on this experience to make deduc 
tions relating to this era and, if this era in the 
treatment of cholelithiasis is to represent ad 
vancement over the past two eras, to state 
the purpose to be accomplished The purpose 
plainly is this that when a patient is operated 
upon for gall stones, all the gall stones, in 
eluding those in the ducts should be removed 
In 40 per cent of our cases m which stones 
have been found and removed from the com 
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mon bile ducts, jaundice was not and had not 
been present in the history Jaundice, then 
is an obviously unreliable indication for « 
ploration of the ducts Therefore, in my 
earher papers on this subject, other indies 
tions w ere set up for opening and exploring 
the ducts, as follows The presence of a duel 
ened or contracted gall bladder, the presence 
of a dilated duct, the presence of a palpable or 
suspected as palpable stone, and the presence 
of a thickened head of the pancreas AH of 
these catena have proved and continue to 
prov e v al uable To these we hav e now added 
still another and even more valuable indi 
cation for opening, exploring, dilating the 
sphincter of Oddi, and draining the common 
bile duct, that is, the character of bile which 
is obtained by puncturing the duct with a 
hypodermic synnge and drawing off a glass 
synngeful of bile When the bile in the glass 
barrel of the syringe, viewed by transmitted 
light, is clear and golden yellow m color) 
rarely will a stone ever be found in the ducts 
and rarely will exploration of the duct b* 
necessary When the bile, by transmitted 
light, is murky or deeply clouded, stones will 
frequently be found within the ducts when 
none of the above criteria are present Ev en if 
no stones are found but merely infection of 
the ducts is present, it will be valuable to 
produce internal drainage by dilatation of the 
sphincter of Oddi and external drainage for 
12 days by the introduction of a T tube for 
that time Long continued infection within 
the ducts is undoubtedly more frequently tb* 
cause of formation of stones within the ducts 
than is their passage from the gall bladder 
into the ducts 

In the past fev years we have consistent y 
explored the ducts in from 40 to so per cent 
of our patients operated upon for gall stones. 
This has resulted in our finding and removing 
stones from the common or hepatic bile dact 
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the question of body snatching was particularly 
present in the minds of the citizens of Berkshire 
County In 1820 Pittsfield was a town of about 
twenty-five hundred people and during that year 
the body of a young man of a prominent family was 
stolen from its grave In such a small community 
the feeling attained mass proportions and at a town 
meeting a committee was appointed to prevent in 
the future “the horrid and savage practice” of body 
stealing. This committee discovered that there was 
no statute of the commonwealth which bore on the 
subject, and it was not until 1830 that such a statute 
was passed by the legislature In 1822 when the * 
medical school was proposed the matter was still 
fresh in the public consciousness and there was a con- 
siderable outcry against bringing into their midst 
such a villainous possibility as a medical school 
The trustees, however, in their first prospectus met 
this question by the rather quaint statement that 
the town would be much safer m having an estab- 
lished seminary which could by proper means obtain 
anatomical material, and they promised to protect 
the public “with a most sacred regard to private 
feeling as well as public sensibility ” By-laws were 
established with stringent regulations and punish- 
ments but unfortunately these did not altogether 
succeed Several instances occurred to keep the 
town in a furor and finally in 1830 there was an 
explosion of public sentiment which almost wrecked 
the school Two bodies had been stolen from out- 
lying farms and the deed was traced to two students 
of the college, who were arrested A full town meet- 
ing was held and a Major Goodrich offered to lead a 
party of citizens “to demolish the college buildings 
unless the ghastly prey of the students was given 
up ” The meeting ended in the usual resolutions, 
however, and it was shortly afterward that proper 
legislation fairly well put an end to further troubles 
In spite, then, of politics, of public apprehension 
and lack of financial assistance, the school was estab- 
lished and the first full course was begun in 1823 
with some forty students Dr Jonah Goodhue of 
Hadley, one of New England’s most distinguished 
physicians, was named the first president In 1821 
the Pittsfield Hotel (Democratic) “had become un- 
profitable and the pacification of parties rendered it 
no longer necessary ” Dr Childs, the proponent 
of the school, held a large interest in this hotel and 
in 1822, apparently with the school m mind, a deed 
of the premises was made over to him As it stood, 
the building was fairly suitable as a dormitory and 
boarding house, and in addition a coach house in the 
rear offered a building for anatomical and laboratory 
studies Here in 1822 twenty-five students began an 
informal course The fact that the institution had 
buildings and students as a nucleus aided greatly in 
the petition to the legislature, and at the same time 
created enough confidence among the people of the 
town so that three thousand dollars was raised This 
three thousand was the sole financial backing the 
school had to start with and from then till its close 
the institution was never out of debt Occasional 



small grants were obtained from the legislature in 
later years, but the income seems to have been de- 
rived principally from tuitions and from an interest- 
ing scheme of assessing the faculty from time to 
time The following tuition table was established 


For all the lectures $40 00 

Yearly tuition (excluswe of lectures) 50 00 

Graduation 12 00 

Professor Dewey’s lectures on natural sciences 6 00 


Students destined for missionary labors were admitted 
free 

The lecture term was set at 15 weeks, and the 
conditions for admission for the degree were an- 
nounced as follows 

“Before a candidate can be admitted to an examination he 
must give satisfactory evidence that he possesses a fair moral 
character, a competent knowledge of the Latin language, and 
has studied three full years in this institution or under the tuition 
of a respectable practitioner and has attended two full courses of 
lectures on the following branches Anatomy, Physiology, Sur- 
gery, Theory' and Practice of Medicine, Materia Medica, Phar- 
macy, Chemistry, and Midwifery A competent knowledge of 
Natural and Experimental Philosophy, Botany and Legal Medi- 
cine will also be required ” 

Before presenting himself for the degree the stu- 
dent was also required to write a dissertation and read 
and defend it on the day of Commencement “ 

On July 1, 1823, the trustees announced the course 
of lectures and the names of the first faculty 

Surgery and anatomy, and physiology as sub- 
servient to the theory of and practice of medicine 
and surgery, Dr J P Batchelder, theory and prac- 
tice of medicine, Dr H H Childs, obstetrics, Dr 
Asa Burbank, materia medica and pharmacy, Dr 
John DeLaMater, chemistry, botany, mineralogy, 
natural and experimental philosophy, Professor 
Chester Dewey (Williams) 

Three of these men were local physicians whose 
energies had gone to establish the school, and who 
for some years carried the burdens of the teaching 
and general management These burdens were 
many due to the constant difficulties with finances, 
discrimination by the State medical society m favor 
of Harvard graduates, and the dependence upon 
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T HE horror o( body snatching and the conserv 
atism of Harvard two remote but powerful 
antagonists nearly prevented the foundation 
of the Berkshire Medical Institute 

In r8ar Dr II II Childs of Tittsfield Massa 
chusetts at the suggestion of Dr J P Batchelder 
then teaching at Castleton Vermont urged upon 
the Berkshire District Medical Society the establish 
ment of a medical school in western Massachusetts 


developed bv manj of the medical men at Harvard 
and in the eastern part of the state This opposition 
was founded in the (act that Berkshire County bai 
generally been a seat of rugged individualists par« 
ularly progressive Democrats who had antagonize! 
the Conservatives in Boston The parent state Bit* 
cal society felt too that in addition to the quality 
of the politics there might he some question w »« 
quality of the teaching The petition was thereto e 
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Institute Boarding House 


that Berkshire County in the northwestern corner TTiedUiWt pWtdrf |l« U5 ^ isaWWiatffS * n 
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of medical character It had attracted to Pittsfield, 
m its faculty and others, persons of culture, who had 
adorned the society of the village while they mingled 
with it, and left it the better for their presence And, 
when it could no longer creditably perform the 
work which was entrusted to it, it gracefully yielded 
the place to those who could 1,1 
It was a noble attempt by a group of country 
doctors to improve the standards of medical teaching 

Smith’s History of Pittsfield. 


and education in the less accessible regions, an 
attempt to provide orderly instruction at a low 
tuition fee commensurate with the ability to pay 
instead of the questionable and haphazard system 
of individual tutoring In this it did prove to be 
successful, but as transportation facilities and more 
and better schools situated m cities with a univer- 
sity began to develop, the need decreased steadily 
and the economic law of supply and demand 
asserted itself 
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Williams College for both degrees and laboratory 
apparatus Howler in spite of it all the institute 
grew steadily m members and importance until 
finally in 1837 the Massachusetts medical society 
voted admission and the same rights to the gradu 
ales as those enjoyed bv the graduates of Harvard 
In the same year the legislature dissolved the con 
nection with Williams and constituted the school at 
Pittsfield as an independent college In the mean 
time President Goodhue had died and had been 
succeeded by Dr Zadock Howe of Billerica In 
1837 Dr Howe resigned and Dr II II Childs the 
real founder and the hardest worker on the faculty 
was elected He remained ns president till his dea th 
in i86S at the age of eighty five 1 
It is interesting to note that the requirements for 
the degree were practically unchanged from 18*3 to 
*$71 —the life ol the college Tuition with a private 
practitioner still appears as the mam backlog of the 
students education and the impression is left that 
the lectures were provided more in the way of a 
high polish than as the basic instruction in the prac 
tice of medicine Probably the experience of Mark 
Hopkins subsequently the eminent president of 
Williams College is fairly typical of the medical 
students career m those days Shortly after gradua 
tton from Williams Mark Hopkins decided to study 
medicine At that time he was tutoring at W ilhams 
and he requested one of the local physicians to give 
him instruction For a short time this was earned 
on and Hopkins then moved to New I ort taking 
rooms with a professor of medicine With this man 
he studied for 7 months and then in May 1828 
entered the Berkshire Medical Institute He at 
tended lectures at the institute for another 7 
month* supporting himself meanwhile bv tutoring 
in a bo vs’ school getting up at 4 30 every morning 
to get through hi work The load was too heaw ter 
carry however and he returned to New lork 
keeping his connection with the medical school In 
Mew \ork he lived and studied with a Dr Smith 
weevt to occasional medical lectures and again sup- 
ported himself by tutoring in a girls school Finally 
in July i8ap he sent his final dissertation to Iitts 
field and received hi M D degree 

During the years of 1S40 to 1850 the number of 
students averaged about t 3 ° and these were the 
most prosperous years of the college In 1850 the 



old coach house was burned to the ground Hus 
building had been moved and enlarged from its 
original state and was used for lecture moms labors 
tory and anatomical dissection Prompt mea'iitts 
were taken to repair the loss and e grant o' tea 
thousand dollars was obtained from the legislature 
lor a new building The citizens of Pittsfield <ub 
scribed an additional five thousand dollars and the 
new building was erected on a new site offered by 
Henry Colt Esquire This building was of bruk and 
in every nay commodious and well suited for ns 
^ purpose The old hotel which had served so long as 
a boarding house was sold and demolished and stu 
dents thereafter boarded Kith the fotrn'peop/e 
The year 185a was marked bv the addition 0/ a 
verv valuable and excellent collection of anatomml 
models surgical apparatus etc sent from Ians bv 
Dr Timothy Childs the son ol Pr II 11 Childs 
One lack was very evident in the facilities- 
namely hospitals in whose wards clinical teaching 
could be carried out To meet this need a weekly 
clinic was instituted at which free diagnosis and 
treatment weregiveniti the presence of the students 
Also during this time many y oung and brilliant men 
were added to the faculty among them being Dr 
William Green m surgery Dr R C SU« »» 
pathology Dr A B Palmer and Dr nulard 
Parker in medicine Dr P Chadbourne 10 cbemis 
try and Dr Pliny Earle in nerv ous diseases Tht*e 
men all gave their best energies to the ctAlts* * £ 
in rSfir a medical journal was begun which anhmigb 
it lasted only 1 year was promptly recognized ** 
being an important publication 
In spite of the best efforts to keep the school going 
however it «3s becoming evident tbit it *** 1 
losing fight The Civil War was to prove a* dtf 
astrous to the school as it did to manv other smail* 
country institutions, and the ever pre ent financai 
difficulties together with lack of hospitals and a 
associated university were obstacles wbivh couio 
not be surmounted Bv 18G7 there were only J5 
students affording compensation of only one nun 
dred and thirty dollars lo tath 
salaries could not of course hold good tre* *" 10 * 
professorships The trustees nevertheless one 
last desperate effort and managed to ®btmo m 
thousand dollars by a mortgage most of w 
for repairs and the introduction of gas and *» 
into the college budding This oasonlya tempo 1 y 
check to the decline of the institution and 
i860 permi =ion wa« obtained from the 
to give to the Mhenxum wh3t might be ol in ' 
in the wav of apparatu library etc and toseul® 
rest of the property The building was sold « W 
to the Town of Pittsdeld and was remodeled tor vr* 
as a high school 1,™*, 

Tbe institution thu« honorably dosed an mm 
able career In an existence of forty four 
had graduated t 13S doctors in medicine who Mil* 
rank in llieie prefer., on eneal '» >l“* VfS 
mil by any coll-ge It M barf a Igt *»>" “ 
adrancement of medical science and the ele 
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A STUDY OF BONE REGENERATION 

GUSTAV LEVANDER, M D , Koptng, Sweden 


I N THE healing process of bone the new 
bone may be pictured as emanating from 
two different sources - partly from the 
ends _of_the_bone. fragments and partly 
from the connective tissue, surrounding the, 
sea t of fracture. In the latter case, the con- 
ne_ctive_ tissue, is considered transformed into 
I bony tissue by virtue of a special process— the 
v ! jnetaplastic theory, of bone formation. In the 
former case, on the other hand, the callus is 
suppo sed to be manufactured from specific 
bone, cells. which are present in a pre-existing 
state within the different skeletal layers and 
which for some reason or another become 
stimulated into active proliferation— the spe- 
v cific osteoblastic theory 

In strong support of the metaplastic theory 
we have the fact that we are able to observe 
directly under the microscope how bone forms 
in a connective tissue medium without any 
morphological connection with living bone 
tissue Whereas connective tissue is formed 
in the body in the presence of all sorts of tissue 
reactions, bone is formed only under special 
circumstances _ Yet the advocates of the 
metaplastic school have failed to offer any 
explanation as to why at times connective 
.tissue may in quite a regular fashion be trans- 
formed into bone tissue “ Quelles soul les 
causes de revolution ostcoblashques des fibro- 


blasles? Per sonne nc nous le dit ” ( Len che and 
T-olicard, -X934J 

Among the different skeletal strata, perios- 
Jeuni has of old been ascribed, as is well 
known, a dominating role in bone regenera- 
Jion Experiments showing bone formation 
after transplantation of isolated periosteum 
into soft tissues have been referred to as the 
chief proof of this osteogenetic power of 
^periosteum However, the results of these 
investigations do not entirely agree with one 
another While some authors have found bone 
to be formed with fairly great regularity, 
others again have reported large series of ex- 
periments in which in no single case bone 
could be demonstrated A review of the ex- 
perience we now possess of free periosteal 
transplantations, clearly shows that N a. definite 
_parallelism exists between the results obtained 
and the anatomical structure of the perios- 
teum under different age periods As is well 
known, the periosteum is made up during 
skeletal growth of two well differentiated 
layers— an inner one, the cambium layer, 
which faces the hard bone tissue, and an outer 
Jayer, the adventitia, which consists of ordi- 
nary connective tissue poor m cells At the 
termination of skeletal growth the cambium 
layer disappears, and the yell deficient ad- 
ventitia alone remains All experimental in- 
vestigations now show that on periosteal 
transplantation bone formation takes place 
only in animals the skeletons of which are still 


From the Pathological Institute of Uppsala, Sweden, Profes- 
sor Robin rahraeus, Chief of Clinic \ 
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REVIEWS OF NEW BOOKS 


O NE of the most interesting symposiums on can 
cer held in recent jears is reported in A Sjm 
posturn on Cancer 1 The standard of the meet 
ingiswd utedbj th^namesof those * ho contributed 
to it 

Ewing discusses cancer as a public health prob 
Jem, he gives a brief history of the de\ elopment of 
organised campaigns against cancer and of the 
dev elopment of cancer institutes in this country and 
abroad In a survey of the practical importance of 
biopsy, Ewing discusses extensively the methods 
and indications for this procedure 
Coutard under the title “The Reaction of Tissue 
Cells to Irradiation,’ gives a brief but compreben 
Sive survey of the effects of x ra>s on the tissues 
from a clinical point of view He discusses the 
response of the normal squamous cell epithelium of 
the mucous membrane the connective and vascular 
tissues and the response of squamous cell carcinomas 
to different methods of irradiation and draws 
important practical conclusions In a paper on the 
treatment of cancer ol the breast be outlines bis 
views concerning pre-operatue and postoperative 
irradiation of the breast 

In this symposium a large amount of space is 
devoted to the different phases of research regarding 
the causativ e factors of cancer development Leiv 
Krejberg contributed two important reports on his 
genetic experiments ( The Genetic and Consti 
lutional A pects of Spontaneous and Induced 
Tumors and The Influence of Extrinsic Factors 
on the Development of Induced Tumors ui Am 
mab. ) CC Little reported the latest experiments 
by him and his co-workers on the influence of intrm 
sic factors on the development of tumors in mice, 
with particular emphasis on his later experiments 
which suggest the importance of extra chromosomal 
transmission of cancer su s cep ti bill tj The human 
side of cancer genetics is presented bv Madge 
Thurlow Macklm who gives a discussion of the 
familial incidence of cancer and of chronic irritation 


and cancer 

The relationship of cancer development to the 
ovarian hormones is discussed b> Edgar Allen A 
survey of the chemical relation of the carcinogenic 
substances producing tumors in laboratory animals 

ii O'* Ca*cu Corn il in Irulil i« on CAnctr Coo 

durtod Sr it« »W«»1 School of th* UrmU ot VV utonwo Jl»d »oo 


is presented by Howard B Andervont who in i 
second paper, discusses the effect of biologic products 
on the growth of malignant tumors Janies B 
Murphy give* a survey of (he present situation 
regarding the etiologic importance of viruses in 
their relation to malignant tumors and Barren H 
Lewis discusses tissue culture in the study of cancer 
Stanley P Reirnann discusses the biology ol the 
cancer cell Emil N ovak presents a d mica! tmt« 
on the earJv recognition and treatment ol canter of 
the cervix A most interesting and fundamental 
discussion on the influence of the wave length on 
the biologic action of irradiation was given b\ 
Gioacchino Failla 

This volume gives a most instructive cross section 
of almost all phases related to cancer problems dis- 
cussed by the most competent w orkers in their 
respective fields Unfortunately the delay w pnhu 
cation more than one and one hall years aftet Use 
symposium lessens somewhat the value of 
report dealing with a field of such rapid develop 
ment Max Cent* 


T HE first part of The Heorl tn Pmnon o 1 *>v 
Jensen is concerned with the effect of pregnancy 
upon the normal heart, including a discussion oj 
the increase of cardiac work, during pregnancy ac« 
mechanism whereby the heart meets the increased 
demands The second part is a discussion of »bn° r 
mal cardiac physiology, particularly the anb, (onuM 
aod heart block during pregnancy The third sec 
tion covers the field of organic heart disease ® 
pregnancy- with emphasis placed upon theuw*' c 
heart disease Also included are bacterial endo- 
carditis cardiac syphilis, congenital heart dt 
hypertension coronary disease and the kvpBO 
scoliotic heart Lastly there is a brief paragrap 
on hyperthyroidism 

This book is exceptionally welt arranged I »i» 
extensive and well chosen bibliography Tn- suo- 
ject matter of the author and other investigators 
is dearly presented , ,, , 

This book deserves a place in the library of e>"?' 
obstetrician and cardiologist It will also be *PP , 
mated by the general practitioner for the praciw* 
information it contains Caxcucer C 'r* 8 ** 

*rw Huh i* Br Jul u* /«* rtI> M RCt * 

UK-Ct* SlUp*u« The C V Mo.tr Co l«»» 
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Figure 2 shows how bony tissue is being 
formed in the mesenchymal tissue Obviously 
this bone formation can take place even_at a 
certain distance from the _ graft Figure 3 
shows a detail, which is very highly magnified 
The mesenchymal cells can beseen to migrate 
from all directions toward the bone .lamina 
just beingjormed— the picture in a way re- 
sembling the lines of force that are present in 
a magnetic field 

RESULTS WITH AUTOGENOUS GRAFTS 

In bone grafting, regeneration takes place, 
according to the sp ecifi c osteoblastic theory, 
from young bone cells always said to vegetate 
o n the surface of bone or within the haversian 
cana ls._ Our knowledge of the structure of the 
periosteum in adults proves, as already men- 
./ rioned, that no young bone cells exist between 
the adventitia of the periosteum and the hard 
bone tissue “En realite cette couchc n’existe 
pas ” (Lenche and Policard) We have also 
$ seen how a superficial layer of bone can be 
scraped off and how despite this, new bone 
forms adjacent to such a bone graft If any 
bone forming cells were present in the haver- 
sian canals one would reasonably expect to 
find proliferation of bone at this very place, 
and from their orifices at the surface of the 
bone one would expect to find the young bone 
growing out in a broom-like fashion Such, 
however, is by no means the case We can see 


how the canals within the graft are empty 
while new bone is being formed round about 
it Th ere are_no_signs_tojndicate that .fully 
developed bone cells are able Jo multiply an d 
“to continue to grow after transplanta.tion_ It 
'Tsjdifficult, therefore, to fin d any evidence: in 
support of the suggestion that the regenerated 
bone might , emanate From cells -belonging, to 
the graft 

The advoc ate s of .the metaplastic school 
ascribe to lime salts an important.part in the 
production of new bone Acco rding to. Leriche 
and Policard. we find that “le transplant a 
fourni les matenaux calcahcs L’hote a donne 
la matnce conjonctive Dans ce processus, la 
reprice des cels calcaires est cssentielle ” The 
question may arise, however, as to why lime 
should be of such importance in the formation 
of the first primitive bone since tissue calcifica- 
tion is of course not characteristic of bone 
tissue particularly All badly nourished tissue 
is likely to take up lime It is only in rare ex- 
ceptions that new bone is found around ordi- 
nary calcifications in the body If we graft a 
piece of bone that has been previously boiled_ 
dry water, we get no formation of new bone ~ 
Time does not dissolve on boiling, nor does its 
chemical composition become altered Thus 
we know that the presence of lime does not 
necessarily lead to the formation of new bone 
On the other hand, we know that bone can 



Fig 2 Bone formation around bone graft 15 days old 
a, Necrotic bone tissue 6, Vascular lumma c, Mesen- 
chymal tissue d, Young bone m process of grow th 



F'g 3 a. Young bone lamina; b, Bone in process of 
formation The detail m this photomicrograph is very 
highly magnified J 
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in the process of growth No one has sue 
ceeded in getting anj bone formation on 
grafting periosteum into soft structures alone 
after growth of the bony sjstem has come to 
an end Bae tzner carried out a senes of 57 
experiments of that nature on full grown 
rabbits and did not obtain new bone in a 
single case It is obvious that it is only the 
cambium laser of the growing jiotie that has 
the power to stimulate the formation of new 
bo ne T herefore, under such circumstances it 
^"impossible, to attribute any general impor 
tance_to the bone forming capacity of peri 
osteum 

If a piece of full} differentiated, hard, living 
bone tissue is grafted into a medium of soft 
tissue new bone ah ays forms It is clear 
therefore, that there must be some relation 
between the newly formed bone and the 
grafted bone Since the explanations given in 
the literature as to the mode of production of 
new bom. on transplantation of hard bone 
tissue are contradictory I have carried out a 
few experiments of my ovn 

EXPERIMENTS WITH AUTOOEVOUS CRAFTS 

The animals used in these experiments were 
rabbits From a piece of bone taken from the 
middle of the radius or ulna the periosteum 
was carefully scraped away with a sharp knife 
and, in addition in about half the animals a 
superficial hyer of bone was removed b> a 
sharp raspatorj The bone fragments— as a 
rule of fair!} large size measuring 1 to r 5 
centimeters in length— were implanted either 
subcutaneou-dy or intramuscularly Full 
grown as well as young animals were used 
and m all oi them autoplastic grafts were 



needvr lissue 


used In 20 animals the period of observation 
varied between 2 and 14 days, in 8, betneen 
1 S and 30 day s The chief atm « ith this senes 
oi animals w as to study at an earl} stage tie 
tissue reactions which _ensue in connection 
with the grafting of ajurd. compact pan of 
bone freed of its periosteum 
A couple of days following transplantation 
we found lively reaction around the graft 
New v essels had formed in abundance anil 
3 round these was noted considerable prolifera 
tion of cells of mesenchymal appearance-so 
called vascu lar mesenchyme. Gradually the 
cells spread m a more uniform manner to 
create extensive patches of mesenchyme lx 
some places the mesenchymal cells menaced 
in size and collected in close layers into 
elongated lammt which subsequently formed 
into young osteoid seams These early stages 
ofncwly formed bone tissue could be sien as 
early as 6 days following transplantation 
Regenerated bone could be found everyv b 
around the graft sometimes in small colonies 
around one end of the bone, at other times in 
more or less elongated anil thick seams along 
side the graft in more or less intimate contact 
therewith It grew day by day <0 that as 
early as 2 or 3 w icks follow ing transplants wn 
as much new bone had been obtained as b 
on the whole possible to get in experiment* 
of this nature Occasionally a cartilagirojs 
islet was also seen , 

If we follow further the fate of the grama 
compact tissue, it will be noted that the nc 
tells will die off fairly soon After tbc fourth 
day the first signs of diminished vitality w » 
be noticed The bone design becomes tfc 
fined and the tissue affinity to dyes wcomcs 
less marked the nuclei become nutted to 
gethtr into pvenotic dumps and ibsintcpav 
or disappear altogether in scattered a ^ ea ' 
the end of about 2 weeks all bone ti's 
dead Nowhere are there any signs rt « 
division The havcrsian canals ***}«"» 
become somewhat wider than normal^ 
contain no living cells At these early ** Vj 
the graft retains its original form entmG a 

therefore the bordcrdemarca ting the t ran i 

between the lifeless transplanted bone t^ 
and the surrounding lively all grow 
clearly be seen (I ig 1) 
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of extraction there is no need to pay attention 
to any special irritant for producing an 
ossifiable medium of soft tissue 

All the injections were made intramuscu- 
larly and everywhere auto-extracts were used 
All muscles, however, are not equally well 
suited for the injections Naturally su ch 
muscles should be avoided which are in wide - 
spread contact with bone since ossification is 
we ll known to occur in such muscular groups, 
Jor instance after trauma, with out any ex- 
ogenous irritant haying been added It is my 
opinion that the rectus femoris is a muscle 
exceedingly well adapted for these experi- 
ments This elongated muscle passing by 
means of a tendon into the patella is thus in no 
direct contact with bone in its distal part In 
its proximal part, too, it becomes attached to 
the pelvic parts mainly by means of tendons 
On injections into the distal parts of this 
muscle, it can surely by taken for granted that 
no bone cell could become dislodged from its 
origin at the pelvis and be conveyed along 
almost the whole length of the muscle to the 
site of injection. Moreover, the muscle is all 
along surrounded by a sheath of aponeurosis 
Through this capsule, as also through the sur- 
rounding powerful muscles, the rectus is well 
separated from the femur It is exceedingly 
unlikely then that the tissue reaction taking 
place in this muscle could be affected in any 
appreciable degree by any lymph currents 
from the skeleton The fact that the whole 
length of this narrow muscle is surrounded by 
a connective tissue sheath may possibly have 
another effect, namely, that of preventing the 
injected fluid from spreading over large sur- 
faces and becoming rapidly absorbed, it is 
instead held back and thus the tissue reaction 
^continues for a longer period of time . 

/ Experiments with alcoholic extracts of bone 
and callus, 60 tests As it seemed likely that 
some bone forming substance would be 
present in particularly abundant quantities as 
well as in an active form_ at the seat of 
.fracture, experiments were first carried out 
with extracts from bone as well as from callus 
tissue One of the forearms had been pre- 
viously fractured, and amputation just above 
the elbow was carried out 5 to 10 days later. 
The soft structures of the amputated specimen 



Fig s Vascular mesenchyme, highly magnified 


thus obtained were removed and all bone 
tissue of the forearm was macerated into tiny 
fragments and mixed with the finely cut up 
callus and bone marrow into a mash which 
was immediately put into a tube containing 
10 to 15 cubic centimeters of absolute alcohol 
The extracts were kept m a thermostat at a 
temperature of 40 degrees C with the view to 
facilitate the dissolving of the substance The 
first injection was made the day after the 
preparation of the extract With a fine needle 2 
cubic centimeters of the supernatant portion 
of the clear extract was sucked up into the 
syringe In some instances the absence of cells 
was checked by centrifugalizmg the aspirated 
extract and by microscopic examination of the 
sediment To avoid too pronounced a necrosis 
at the seat of injection the extract was diluted 
with saline solution until an alcoholic solution 
of about 40 per cent was obtained Three to 5 
cubic centimeters of this solution was injected 
into the distal end of the rectus femoris In 
all 3 to 4 injections were made in each animal 
at intervals of, as a rule, 2 days The period 
of observation varied between 2 weeks and 2 
months — in most cases it extended over a 
period of \]/ 2 months At autopsy, the distal 
half of the rectus femoris was removed for 
microscopic examination In all, 60 tests with 
injection of alcoholic extract were carried out 
„ In 14 instances we found more or less extensive * 
formation of cartilage or bone 

Figure 6 shows a preparation containing 
cartilaginous tissue in specimen removed 45 
days aftei injection. The cartilage is every- 
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4 Vascular mesenchyme 


form without lime being present, as for jn 
"stance m ossification of lime deficient carti 
Tagtnous tissue 

With the morphological analysis of tissue 
reactions m hone grafting as a basis it would 
seem that another explanation of the produc 
tion of new bone is called /or \s already ob 
served, new bone is formed directly out of 
the mesenchymal tissue which surrounds the 
£raft for such differentiation to take place 
in non specific tissue must necessarily show 
that the process rs influenced in some wav or 
another by some specific agent Since there is 
every reason to believe that somt connection 
exists between the grafted bone and the new 
bone tissue laid down it is reasonable to as 
sumc that the specific stimulus needed by the 
mesenchymal tissue emanated from the graft 
itself 1 hcrelorc it occurred to me that this 
stimulating agent might possibly be trans 
(erred from the graft to the surrounding areas 
m the form of some substance that is soluble 
m the tissue lymph V\ hen the bone graft is 
transplanted this specifically boat forming 
substance is liberated from the bone tissue and 
is earned by the tissue Jy mph to the surround 
mg areas where it is nbtc to activate the 
mesenchymal tissue in such a way that this 
becomes differentiated into bone ti sue— 
either directly or by means of the tmbryome 
prt existing stage of bone and cartilaginous 
tissue 


EXPERIMENTS WITH EXTRACTS 

In the hope of discovering the presence 0/ a 
substance with bone forming properties the 
author carried out a few exDenments for ex 
tr acting this substance front bone tissue ard 
then injecting the extract into a medium of 
soft tissue 

Since we hav ejmKoow ledge of the chemical 
properties oQhis .hypothetical substance it u 
naturally difficult to decide upon the most 
suitable solvent In the first scries of 01 
pernnen ts aqueous extracts were used and 10 
experiments gave negative results I then 
resorted to alcoholic_e.xtr.icts _ Rabbits nw 
used as experimental animals 

Before these experiments are attempted it 
is of course essential that the tissue selected 
for injec tion can be transformed into bone 
/issue. The inactions must thin fore be done 
Mn_ a medium ^containing young undiffer 
cntlated cells of mesenchymal origin On rc 
peattd injections of 40 per cent alcohol into 
soft parts I found that a great abundance ti 
m csenchv maf tissue formed at the «eat of w 
Jcction Tigure 4 is a low power photomicro- 
graph of such J mesenchymal field The tis ue 
is very rich in vessels and cells The vtv i)> 
are made up of capillaries all of which accord 
mg to the sectional direction present a 
rounded or more oblong appearance the 
cells arc either clustered together around the 
vascular lumma or are more sparingly «rat 
tercel about in the lighter zones between the 
vessels On greater magnification the group 
ing of the cells around the vessels can be 
studied (Tig 5J \t r the section has struck * 
vessel at right angles Its lumen is bounded 
by j to 4 endothelial cells and from these con 
centric lay ers of cells of a similar appearance 
extend into the surrounding areas The cel' 
increase in size from the center to the penpn 
ery Still farther away from the center, large 
cells can be seen with massive powerful > 
stained nuclei \s a rule the ceils arc tnangu 
lar in shape with one of the borders often 
drawn out into a long point— a typical ap 
jKarancc of mesenchymal cells The tm 
prtssion given bv these pictures l' <& at 
fully farmed mesenchymal cells ultimately 
emanate from the endothelial cells of the 
capillaries \\ hen alcohol is used as a mean* 
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Fig g Formation of cartilage, a, Mesenchyme 
b, Cartilage 


early as 4 days after the fr acture occurred— it 
was of interest to study the reaction fairly 
soon after the injections were made The 
period of observation in these experiments was 
therefore a brief one— not exceeding 12 days 
In 2, cartilage was obtained the appearance of 
which was interesting from a histogenetic 
point of view These preparations were ob- 
tained as follows May 17, amputation and 
preparation of extracts The mash from the 
two forearms was divided into 3 parts and 
each part was placed in a retort containing 7 
cubic centimeters of acidified 95 per cent al- 
coholic solution (190 cubic centimeters of 
absolute alcohol and 10 cubic centimeters of 
o 2 per cent hydrochloric acid) The extracts 
were kept cold at o degrees C Five cubic 
centimeters of a 40 per cent extract were in- 
jected on May 19, 21, and 23, respectively 
The specimen was prepared on May 31 
(Figs 9, 10, and tx) 

Figure 9 shows a general view of cartilag- 
inous tissue undergoing formation From 
both sides the mesenchymal tissue can be seen 
growing in toward the central longitudinal 
cartilage plate In Figure 10 this transforma- 
tion of the mesenchymal tissue into cartilage 
can be seen in greater magnification In the 



Fig 10 Cartilage in formation, highly magnified 


original mesenchymal tissue with its stellate 
cells and wide interstices the mass of proto- 
plasm is magnified around the nuclei— endo- 
plasm— and the anastomotic outshoots be- 
come short and thick.. The endoplasm as- 
sumes a granular appearance and passes into 
the more homogeneous so called exoplasm^ of a 
faintly fibrillar structure Thejnterstices dis- 
appear and the exoplasm from the variou s 
cells. becomes intimately bound up with _a 
coherent mass of protoplasm of a clearly - 
Tiyaline appearance in which the nuclei are 
.embedded, _surrounded,-by_a„lighter zone of. 
endoplasm _ Figure 11 shows a greater 
"quantity of such fully developed cartilaginous 



Fig n Cartilage, completed 




Fig 6 CartiHginous ti sue 

where of hyaline appearance In this general 
view the cartilage can be seen growing in a 
diffuse manner infiltrating the musculature 
The separated muscle fibers can be seen m 
more or less elongated strands with their 
vitality maintained. Cartilage and muscular 
tissue are everywhere sharply defined from 
one another At the periphery the cartilage 
passes intojccllular tissue which gradually 
merges into ordinary cell deficient connective 
tissue There is no capsule separating the 
cartilage tissue from the surrounding anas 
Figure 7 shows a preparation with a 
cartilage islet the center of which is on the 
point of being transformed into bone tissue 
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The specimen was obtained 6o days after 
injection Jfn those zones where the cartilage 
i» being liquefied the cartilage cells become 
somewhat larger, and assume a more vesicular 
appearance because endoplasm increases m 
size at the expense of exoplasm Numerous 
capillaries extend into these 2oncs of 1 queue 
~tion surrounded by mesenchj mal cells Grad 
ually the cartilage disintegrates and becrris 
v'a tissue made up of capillaries surrounded bv 
mesenchymal stellate alls ."Young osseous 
lamin-c art then differentiated from this 
vascular mesenebyma^ 

Figure 8 shows a piece of spongwus boot 
tissue obtained 30 days after injection The 
bone fragment is located m the musculature 
surrounded on both sides by a thin later o 
connective tissue poor in cells There is n0 
cartilage in this preparation The bone ti 
has therefore been differentiated directly n®jj* 
the mesenchymal tissue The nuclei art «r> 
stained and the bone structure is sharply l,e 
timd which indicates good vitality 

Experiments vtth alcoholic extracts 0} bint 
tissue 10 tests In this «encs the extracts wen 
prepared from normal bone tissue YVcuso 
slight h acidified alcohol in concentrations 01 
between 70 and 0 j per cent as the extras 
agent The same technique was employe “ 
in the previous «cn s Since for example 
bone grafting or in the case of fracture & c 
bone forms at a very early stage - Ufl i ^ . 
the formation of neve bone mu be o)l£G£»& 
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bone formation is of great interest for the 
reason, among others, that it is the only form 
of new bone we are able to produce without 
using material from the living skeletal tissues \, 
For certain reasons I maintain that also m this 
location some specific substance causes bone 
formation It is well known how a number of 
hormones are excreted with the urine, such as 
tolhculin, prolan, etc These substances have 
the power of activating different tissues and 
causing them to become differentiated in cer- 
tain directions By analogy there is every 
reason to assume that a bone forming sub- 
stance,, too, can be excreted with the urine 
In assuming that some specific bone forming 
substance is excreted by the kidneys, it must 
also be taken for granted that such a sub- 
stance is present in the circulating bloodj a fact 
which probably explains the different loca- 
tions of heteroplastic bone formation There- 
fore, according to this hypothesis, wherever 
some ossifiable medium arises in the form of 
young non-specific mesenchymal tissue in con- 
junction with Some vascular lesion allowing 
The substance to escape from the blood 
stream, there is reason to expect the forma- 
tion of new bone 

It is my belief that my theory permits of a 
uniform explanation for all the different forms 
of bone regeneration encountered in the adult 
organism However, it would be desirable to 
find a certain measure of agreement between 
this theory of bone formation and the manner 
in which bone tissue is laid down during the 
embryonic stage of development In con- 
clusion, therefore, it may be of interest to refer 
to the recent view advanced by Spemann on 
the differentiation of embryonic tissues His 
ingenious micro-surgical experiments of isola- 
tion and transplantation have shown how un- 
tenable is the old theory of pre-existmg layers 
By the re-shifting of cell material Spemann 
has been'able to show that some of the trans-\ 
planted cells are able to alter their character 
and develop in conformity with the conditions 
prevailing in their new environment On the 
other hand, he found that definite regions were 
decisive for the development — so called or- 
ganization centers By transplanting an 
organizer of that nature, Spemann was further 
able to show how the surrounding tissue m the 


new medium is forced to^ follow the develop- 
ment of the organize^— a phenomenon to 
which he has given the name of induction 
This inducive activity is considered to be 
caused by definite chemical substances that 
Have the power of differentiating non-specific 
cell material in a certain direction It is clear, 
therefore, that the most recent investigations 
into embryonic differentiation entirely co- 
incide in their mam principles with the view 
advanced by the author m this paper regard- 
ing th e mode of origin of Regenerated bone in 
the fully grown organism^ 

SUMMARY AND CONCLUSIONS 

1 According to present theories, regenera- 
tion of bone may take place either from pre- 
existing cells belonging to the different 
skeletal layers— the specific osteoblastic theory 
—or as a result of transformation of non- 
specific connective tissue— the metaplastic 
theory 

2 The metaplastic theory advances no 
reason for the transformation of connective 
tissue into bone tissue 

3 According to the specific osteoblastic 
theory, periosteum plays a dominating part in 
the regeneration of bone Experimental ex- 
perience, however, has shown that it_ is o nly 
the periosteum of the growing skeleton that 
has the power to stimulate the formation of 
bone On the other hand, when fully differ- 
entiated hard bone tissue is grafted, new bone 
is always formed 

4 In a series of experiments the author has 
studied more closely the mode of origin of new 
bone after transplanting into soft parts hard 
bone tissue stripped of periosteum Morpho- 
logical analysis of the tissue, reactions in these 
experiments shows that ''new bone tissue is 
formed from the mesenchymal tissue in the 
areas surrounding the graft The specific 
stimulus necessary for the formation of new 
bone is brought to the mesenchyme, according 
to the author’s opinion, m the form of a sub- 
stance liberated from the graft and conveyed 
with the lymph into the surrounding areas 

5 In a second series of tests the author 
experimented with bone tissue extracts in- 
jected into soft structures With the use of 
alcoholic extracts he found m 22 per cent of 70 
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tissue arising from a different place in the 
same preparation 

Controls , So tests By methods identical to 
those employed in the preceding senes of ex 
penments alcoholic solutions were then in 
jccted into 60 controls the solutions being of 
the same concentrations and of the same 
quantities as m the extract tests In 20 cases 
extracts of connective tissue, striated and 
smooth musculature were also injected by the 
same method Microscopic examination dts 
. closed in all the cases an exceedingly great 
] abundance of newly formed connective tissue 
In various stages of development but never 
either cartilage or bone 

RESULTS IN INJECTION EXPERIMENTS 

In 11 per rent of 70 animals receiving mtra 
muscular injections of alcoholic extracts o f 
hone and' callus tissue cartilage or bon e 
formed _ In 10. an aoueous extract of bone 
tissue caused the formation of no cartilage or 
Bone at the seat of injection Jn view of the 
extract agent emplojcd.it stands to reason 
v that the cartilage and bone obtained cannot 
' be the result of proliferation of living o<=too 
"Waits accompanying the injection* More 
"over the method employed would prevent 
osteoblasts from traveling from the periosteum 
of the femur to the scat of ossification in the 
rectus femons Besides it will also be noticed 
that the cartilxgmnu* tissue is directly 
differentiated trom the mesenchymal tissue 
'newly formed in the imucuHture.f rig rc>r 
N'aturanv a process of that nature cannot 
take place unless aided by some specific 
stimulating agent that affects the initially 
non specific mesenchyme Since no new bone 
was formed in th** controls it is clear that this 
specific factor does not ippearat just any hind 
of ti sue reaction that fakes place in the mus 
cuHture 

I for this reason conclude that the specific 
stimulus m those ca^es in which cartilage or 
bone forms is added in the form of some sub 
stance extracted by alcohol from the skeletal 
tissue, a substance having the power to 
activate the non specific mesmchvinal tissue 
into the formation of tone tissue either di 
rcctlj. or vtt the embryonic primitive stage of 
bone, v 1 z , cartilage 


By assuming the presence in bone tissue of a 
substance with bone forming properties new 
bone formation in immediate connection with 
the skeleton can be explained. As is well 
inown, however, b one forms in the completed 
organism also in sites more or less distant from 
the sleleton— so called heteroptastic bone 
formation Naturally it would be desirable to 
attribute to a common principle the modeol 
origin of all new bone formation, no matter 
what its anatomical location As is well 
known bone can form in almost any organ or 
tissue Usually these finding are general') 
regarded as rare curiosities for example bore 
formation rn a nerv c in a lymph node, m the 
heart the auricle, etc Tw 0 manifestations of 
heteroplastic bone formation are relativeh 
common, however it is a common experience 
for example, to find .os ification in muscles 
after one or several injuries have been sus 
tamed AVe know how such muscular ossihca 
tion almost exclusively affects the muscles that 
are as already mentioned, extensively con 
erected with the skeleton All these muscles 
pass at their origins or insertions direct 1> >ni° 
the bone tissue without the agency ol an 
inten ening periosteal connective tissue irem 
brant 1 * ’Leier^ lays special stress on thi' 
anatomical relationship between muscle 
skeleton and maintains that thereb) d"* 
specific osteoblasts are able without hindrance 
from any membrane to wander out into the 
muscle, there to establish centers of ossuna 
tion As stated earlier however, the penodta 
cambium layer is absent in adults and ossifies 
tion areas in muscles may be met with W a 
ages In my opinion therefore it is more 
reasonable to assume in cases of trauma that 
some bone forming substance is liberated tronj 
the surface of the bone tissue and transferrer 
by the tissue lymph to the surrounding 
musculature s Jn the mesenchymal tissue ie 
actively formed around the traumatic foci o 
contusion in the musculature the bone forming 
substance encounters a suitable soil 
lends it sell well to being differentiated mm 
cartilagt or bone tissue 

Bv various experimental method® eg 
ligation of renal v rebels wc arc able witngrea 
regular) I v to produce, ossification 3 0r *®ik,« 
different sections of the urinary tract 
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M icroscopic study of small and 

early squamous cell carcinomas 
and of the so called precancerous 
lesions of the skin and bucco- 
pharyngeal mucosa reveals that the processes 
involve a segment of the epithelium and that 
they are not the result of changes arising in 
one cell or a small nidus of cells (Fig i) At 
the margins of such lesions are zones of direct 
continuity between normal and abnormal epi- 
thelium, and in such zones it is not possible 
by present staining methods to distinguish 
which cells are normal and which are neo- 
plastic Thus, such types of carcinoma appear 
to be segmental in origin The appearance, in 
some of the well established carcinomas, of 
long adjacent parallel columns of cells pro- 
liferating downward from a rather thin super- 
ficial segment also affords evidence of a seg- 
mental origin of the lesion (Fig 2) 

Microscopic examination of the margins 
of a well established carcinoma may reveal 
one of several conditions (1) A zone of direct 
continuity between malignant and normal 
epithelium with, in some instances, an inter- 
posed zone of hyperplasia (Fig 3) (2) A dis- 

tinct break between normal and malignant 
epithelium with the former pushed upward by 
infiltration of carcinoma beneath it (Fig 4) 
(3) A raised rolled border of normal epithelium 
with a zone of direct continuity on its inner 
(toward the carcinoma) aspect (Fig 5) (4) A 
“break” at the periphery of the lesion with 
cells streaming downward from the very mar- 
gin of the normal epithelium, cells which 
appear to be undergoing carcinomatous de- 
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generation and the change of which into car- 
cinoma apparently contributes to the adjacent 
process (Fig 6) (5) A zone of continuity 

between malignant and non-malignant epi- 
thelium but in which the morphologic differ- 
ence between cancerous and normal cells can 
readily be appreciated If multiple sections are 
made in different vertical planes of a given 
lesion, any or all of the above conditions may 
obtain in various segments of the margin 
Of special interest is the finding of the zones 
of continuity between cancerous and non- 
cancerous epithelium at the margins of the 
lesions which from the clinical history began 
as small processes and increased in size If 
the lateral spread of such lesions were due to 
infiltration of the malignant epithelium into 
the surrounding normal epithelium it should 
be readily appreciated on microscopic study 
Small masses of malignant cells could be seen 
burrowing between the normal cells affording 
a picture quite similar to that seen in Paget’s 
carcinoma of the nipple Furthermore, when 
a carcinoma other than of cutaneous origin 
involves the skin there is no difficulty in dis- 
tinguishing the small masses of cancer cells m 
the layer of squamous epithelium, pushing 
apart the normal cells of the latter (Fig 7) 

It would appear that the zones of continuity 
referred to above m the well established skm 
or mucosal carcinomas are best explained by 
the hypothesis of progressive cancerization of 
the normal epithelium at the margins of the 
initially altered segment, 1 e , the cancer at its 
inception When a break in the continuity of 
malignant and non-malignant epithelium is 
present, it might be assumed that the lateral 
spread was due entirely to centrifugal pressure 
of the growth, the result of multiplication of its 
cells, and that such growth was too rapid to- 
permit of the opportunity of peripheral can- 
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animals the formation of cartilage or bone at 
the seat of injection In a series of 80 controls 
with injections of alcohol alone or alcoholic 
extracts of other tissues there was no forma 
Uon of cartilage or bone 
6 On the basis of these experiments the 
author holds that bone regeneration takes 
place as the result of some specific bone form 
jng substance actuating the non specific 
jnesenchj mal tissue According to this theorj 
the mode of origin of heteroplastic bone 
formation is also afforded a hkelj explanation 
The theorj also agrees nith the views ad 


\anced bj Spemann with regard to the cm 
brvonic development 
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M icroscopic study of small and 

early squamous cell carcinomas 
and of the so called precancerous 
lesions of the skin and bucco- 
pharyngeal mucosa reveals that the processes 
involve a segment of the epithelium and that 
they are not the result of changes arising in 
one cell or a small nidus of cells (Fig i) At 
the margins of such lesions are zones of direct 
continuity between normal and abnormal epi- 
thelium, and m such zones it is not possible 
by present staining methods to distinguish 
which cells are normal and which are neo- 
plastic Thus, such types of carcinoma appear 
to be segmental m origin The appearance, m 
some of the well established carcinomas, of 
long adjacent parallel columns of cells pro- 
liferating downward from a rather thin super- 
ficial segment also affords evidence of a seg- 
mental origin of the lesion (Fig 2) 

Microscopic examination of the margins 
of a well established carcinoma may reveal 
one of several conditions (1) A zone of direct 
continuity between malignant and normal 
epithelium with, in some instances, an inter- 
posed zone of hyperplasia (Fig. 3) (2) A dis- 

tinct break between normal and malignant 
epithelium with the former pushed upward by 
infiltration of carcinoma beneath it (Fig 4) 
(3) A raised rolled border of normal epithelium 
with a zone of direct continuity on its inner 
(toward the carcinoma) aspect (Fig 5) (4) A 
“break” at the periphery of the lesion with 
cells streaming downward from the very mar- 
gin of the normal epithelium, cells which 
appear to be undergoing carcinomatous de- 
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generation and the change of which into car- 
cinoma apparently contributes to the adjacent 
process (Fig 6). (5) A zone of continuity 
between malignant and non-mahgnant epi- 
thelium hut in which the morphologic differ- 
ence between cancerous and normal cells can 
readily be appreciated If multiple sections are 
made in different vertical planes of a given 
lesion, any or all of the above conditions may 
obtain in various segments of the margin 
Of special interest is the finding of the zones 
of continuity between cancerous and non- 
cancerous epithelium at the margins of the 
lesions which from the clinical history began 
as small processes and increased in size If 
the lateral spread of such lesions were due to 
infiltration of the malignant epithelium into 
the surrounding normal epithelium it should 
be readily appreciated on microscopic study 
Small masses of malignant cells could be seen 
burrowing between the normal cells affording 
a picture quite similar to that seen in Paget’s 
carcinoma of the nipple Furthermore, when 
a carcinoma other than of cutaneous origin 
involves the skin there is no difficulty in dis- 
tinguishing the small masses of cancer cells in 
the layer of squamous epithelium, pushing 
apart the normal cells of the latter (Fig 7). 

It would appear that the zones of continuity 
referred to above in the well established skin 
or mucosal carcinomas are best explained by 
the hypothesis of progressive cancerization of 
the normal epithelium at the margins of the 
initially altered segment, 1 e , the cancer at its 
inception When a break in the continuity of 
malignant and non-mahgnant epithelium is 
present, it might be assumed that the lateral 
spread was due entirely to centrifugal pressure 
of the growth, the result of multiplication of its 
cells, and that such growth was too rapid to- 
permit of the opportunity of peripheral can- 
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Fig I I*ho(omicro).rjph of precancerous lesion of skin 
Xolc that the initial changes occur over a segment of epi 
thelium / Zones of direct continuity with normal epi 
thclium at margins of lesion where accurate differentiation 
of cells of lesion and normal cells can not be made X6 

ccrization or that the normal epithelium about 
a small lesion at its inception \ as highly 
resistant to cancerous degeneration 
This hypothesis of progressive cancertza 
tion as a factor in lateral spread of such lesions 
is of course not a nev one, but does rot seem 
to ha\c received much emphasis in the litcra 
turc Ribbcrt in his classical treatise on 
human carcinoma admitted the morphologic 
evidence for the hypothesis but rejected it as 
highly improbable More recently I wing in 
his text sa\s * Carcinomas arising from mis 
placed md embryonic cells arc isolated from 
their inception, probably remain so through 



Fig l rholomicrogriph of squamous cell carcinnmi 
of skin show mg dovvjigron th of epithelial cell masses (lilt 
stalacliie) from superficial lajer of epifhehum— further 
histologic evidence of seginenfal origin of such lesions. X9 

out thur history and illustrate m the purest 
form the principle that tumors grow from 
their own resources and not by progressive 
transformation of normal into tumor crib 
Equally important with this principle «o 
strongly urged by Ribbert, is the fact that 
man> carcinomas during the period of their 
inception and for some portion of their early 
growth imohe increasing areas 0/ glands or 
mucous surfaces m their points of origin and 
thus extend in part by gradual transform! 
tion of previously normal cells 
In our experiments presented below, sqw 
mous cell carcinomas were induced in 60 to 90 
days on the backs of white mice by triweekly 
applications of a o 3 per cent mcthylcholan 
thrinc solution in benzene 




BRUNSCHWIG, TSCHETTER. CERTAIN SQUAMOUS CELL CARCINOMAS 717 



Fig 5 Photomicrograph showing “raised rolled border” 
of squamous cell carcinoma N, Normal epithelium C, 
Carcinoma Zone of continuity, Z, between the two in 
which malignant and non-mahgnant cells are not dis- 
tinguished, one from the other X85 

Multiple discrete lesions appeared in the 
treated areas At first they were small sessile 
warts, which increased in size, ulcerated in the 
centers, and later acquired a typical gross 
appearance of squamous cell carcinoma Mi- 
croscopic study of the small lesions revealed 
an appearance similar to that of the small 
precancerous and cancerous lesions in man— 
a definite segmental origin was readily appar- 
ent (Fig 8 ) Microscopic study of the margins 
of the larger growths showed the same variety 
of conditions as seen in the human lesions, 
i e , zones of continuity in which normal and 
neoplastic cells cannot be differentiated, areas 
in which there was a definite break between 
the normal and neoplastic epithelium, etc 

Experiment 1 (Fig 9) A well defined early lesion 
was chosen from among several on the backs of each 
animal By means of a hypodermic needle gauge 27 
India ink dots were tattooed in a circle through the 
normal skin into the subcutaneous tissues about the 
lesion approximately 1 millimeter or more from its 
edges and the diameter of the circle was noted 
Application of the carcinogenic substance was dis- 
continued and the lesions were inspected daily Of a 
larger senes 14 animals were suitable for considera- 
tion In 6 the lesions appeared to become stationary, 
or regress completely following the tattooing while 
other surrounding lesions continued to grow In 2 
the lesions continued to increase in size, infiltrating 
beneath the tattooed dots and compressing these 
outw ard so that they had the appearance of radiating 
spokes over the margins of the grow th Microscopic 
examination revealed a definite break between the 



Fig 6 Photomicrograph showing margin of squamous 
cell carcinoma where cells from the edge of the receding 
normal epithelium appear to be undergoing carcinomatous 
degeneration, CX , and streaming downward into the 
lesion, C, appear to contribute to it X 100 

normal and neoplastic epithelium at the margins of 
the growth— the latter appearing to have spread 
laterally and by centrifugal pressure, pushing the 
edges of normal epithelium outward and under- 
mining them (Fig 10) In 6 instances the lesions 
overgrew the circle of dots that was m the sub- 
cutaneous tissue so that the latter were hardly or 
not at all visible due to the thickness of the lesion 
over them At necropsy when the skin and sub- 
cutaneous tissues were reflected the circle of dots 
was again noted from beneath and the diameter ob- 
served to be the same as previously, 1 e , the expand- 
ing carcinoma did not push the dots outward but 
grew over them (Fig it) 

Microscopic examination of the borders of these 
lesions revealed in some planes a zone of direct 
continuity between neoplastic and non-neoplastic 



Fig 7 Photomicrograph showing inflltration of squa- 
mous epithelium of skin by cords of breast carcinoma 
cells, B Such a picture is not seen in normal epithelium 
about squamous cell carcinomas of the skin or bucco- 
pharyngeal mucosa It would thus appear that such type 
of lateral spread m these lesions does not occur X 180 
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woduced by application et methylcnolantbrene bote Mgnwntal m'e. _ . 

uincs of direct continuity between cancerous and non neopUslicepithe! 


epithelium where a differentiation of neoplastic and 
non neoplastic ceils was not possible Such zones 
nere situated directl> over or bevond (outward) 
the ink spots which at the time of insertion were 
made through normal overly mg skin In t case one 
margin showed a break m continuity while at the 
opposite margin the receding edge of normal epi 
thelium appeared to be the site of origin of cords of 
cells which were streaming downward to become 
continuous with the masses of franklv malignant 
cells infiltrating the subjacent connective tissue 

In the cases described m the preceding 
paragraph the lateral shift of a zone of direct 
continuity from "dhui the circle of dots to a 
position or cr or outside this circle appears best 
explained in our opinion b> the hypothesis of 
progressive canccrization of normal epithelium 
as a factor contributing to the lateral spread 
of the lesions As mtntioncd in discussion of 
the human lesions, no exidincc of infiltration 
of the normal epithelium b\ coni, of malig 
nant squamous cells could be detected 
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11 ,t IS assumed that such progr ... c » 
cenzation occurs at the periphery of the lesion 
“ must lilcrv.se be assumed .hat th». rorn I 
epithelium possess a certain degree 
ceptihihty to malignant degenerat on uadi 

influence of, among other tbirofacloi 

identified tilth the already 
noma The lact that .then a laiga 

is exposed to a carcinogenic agent the ft 

are multiple, scattered and discrete, of 
that m such surfaces theTC * d " gtn 

h>persusceptil)i!d> to carcinomatous dig ^ 
cratton surrounded by or altcma i p 
oions which arc less sensitive to such 
When application of the fE, 

pound has been made for ? be 

multiple lesions have for the most part «* 
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Fig 10 Photomicrograph through experimental carci- 
noma on back of mouse w hich grew laterally as indicated 
in 9, B, by proliferation of its cells and centrifugal pressure 
There is a break betw een carcinomatous and normal epi- 
thelium, B The dark curved zone, T, consists of the 
tattooed dot (India ink particles in macrophages) pushed 
laterally and compressed by expansile grow th of the lesion 


come well established and spreading carci- 
nomas, those regions of the skin which have 
not developed lesions may be regarded as 
highly resistant to such changes Thus it may 
be argued that if such a segment of resistant 
epithelium were apposed to a carcinoma and 
that even though it healed by continuity with 
the lesion, extension of the carcinomatous 
process to involve the epithelium of such a 
segment should not occur Experiments along 
these lines were conducted as follows 

Experiment 2 (Fig 13) Well developed carci- 
nomas were bisected and one-half of them together 
with an adjacent portion of normal skin removed 
The wounds thus created were sutured by inter- 
rupted fine silk One edge of them consisted of a 
freshened carcinoma, the other a freshened non- 
neoplastic skm After a few days when healing was 
apparent a line of India ink dots was tattooed about 
1 to 2 millimeters from the wound margin in the 
normal skin in order to serve as a marker for evi- 
dence of extension into the skin of carcinoma from 
the opposite edge 

In 3 cases complete healing did not occur, the 
wounds spread leaving a granulating base The 
carcinomatous edge did not appear to proliferate 
over this ulcer nor did normal epithelium from the 
opposite edge after periods of to, 12, and 38 days, 
respectively, after the wound separated In 4 cases 
the remaining half of the carcinoma regressed during 



Fig 11 Photomicrograph of margin of experimental 
carcinoma on mouse’s back w hich spread laterally as indi- 
cated in Fig 9, C Z, Zone of continuity between lesion 
and surrounding hyperplastic epithelium in which malig- 
nant and non-malignant cells cannot be differentiated T, 
Tattooed dot which was inserted through normal skm 
overlying it at the time In its lateral spread, a contribut- 
ing factor was progressive cancenzation of normal epi- 
thelium This picture corresponds fairly closely to that 
seen in certain human lesions as shown m Figure 3 X63 


periods of 7, 10, 27, and 29 days, respectively, leaving 
healed, normal appearing surfaces In 7 cases heal- 
ing of the wounds appeared per prnnam and the 
carcinomas continued to spread laterally away from 
the sutured line The edge at the sutured line, how- 
ever, became a typical “raised rolled edge” and the 
lesion did not appear to be able to extend across it to 
involve the newly apposed skm but seemed to be 
halted at the healed sutured line, while infiltration 
of the cancer into the subepithelial connective tissue 
did occur (producing the pronounced “raised rolled 
edge” mentioned) This last series of animals died 
or were killed 16, 16, 23, 25, 26, 26, and 27 days, 
respectively, after operation, and microscopic sec- 



Fig 12 Photomicrograph through margin of experi- 
mental carcinoma which spread laterally as shown in 
Fig 9, C T, Tattooed dot which at time of insertion was 
made through normal skm The receding margin of non- 
neoplastic epithelium, A , appears to be giving rise to 
carcinoma cells which stream downward to contribute to 
the lesion, C This picture corresponds closely to that seen 
in certain human lesions as shown in Figure 6 X68 
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h; it Diagrammatic rcpresentati >n of Lxperunent * 
Carcinoma V was bisected and non neopUstic skm 
sutured to it \ row of dots was tattooed along the wound 

did not cross the wound line C In other case* the wound 
healed hot the carcinoma partially or compleletj^gresjed 
Tj In still other instances wounds separated leasing 
chrome ulcers over which neither neoplastic or non tiro 
plastic epithelium spread I 


tions were made m several planes in right angles to 
the old healed wound Micro topic studv (Figs 14 
and 15) revealed that in ever) instance healing of 
the apposed normal epithelium to carcinoma had 
occurred resulting .» a zone of d.rect cont.nu.ty be 
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because of its natural high resistance to such 
a change 

Skin or buccopharyngeal carcinomas are 
observed in man which seem to arise from a 
limited segment of epithelium Sections 
through the margins of these growths reveal 
the zones of continuity as described How- 
ever, the principle growth of the lesion appears 
to take the form of a downward proliferation 
and a lateral proliferation beneath the sur- 
rounding normal skin elevating the latter to 
form a raised rolled border The latter experi- 
ment performed above would suggest that m 
such cases the surrounding epithelium is 
highly resistant to cancerous degeneration 
and the small zone of junction between normal 
and malignant epithelium is a relatively fixed 
point The latter feature is apparently well 
illustrated where this junctional zone appears 
to have been carried outward and under a 
rolled raised margin due to sheer centrifugal 
force exerted by an expanding lesion (Fig 16) 

EVALUATION OF STUDY 

Little can be said about the nature of the 
factors which might induce progressive can- 
cerization at the periphery of an established 
carcinoma, but they would appear to be 
identified with the already established lesion 
or they might well be the continued operation 
of the factors which led to formation of the 
initial lesion 

What has been said in the preceding para- 
graph applies, as stated, to studies made upon 
cutaneous and buccopharyngeal carcinoma 
No studies were made upon carcinomas that 
arise in the mucosa of the stomach and the 
bowel, etc 

The statements made also cannot be applied 
to squamous cell carcinoma of the cervix since 
malignant tumors in this small region afford 
a special biologic problem of their own 

In conclusion, attention may be called to 
the apparent high degree of fragility of the 
experimental carcinoma to mechanical injury 
since an appreciable number of the lesions 
partially or completely regressed after the 
procedures outlined were carried out The 



Fig 16 Photomicrograph of squamous cell carcinoma 
of ear (human) C, Carcinoma N, Hyperplastic skm 
Z , Zone of continuity between non-neoplastic skm and 
carcinomatous epithelium Detailed explanation in text 
Xn 

reason for this is not clear, and whether such 
regressions might be explained on the basis of 
local mobilization of macrophages as a result 
of the trauma cannot be gone into here Cer- 
tainly comparable human lesions at least do 
not exhibit such a high incidence of fragility 
On the other hand, the clinical cures occa- 
sionally observed following what would be 
regarded as inadequate local excision or 
cauterization suggest that some of them 
might be quite susceptible to trauma 

SUMMARY 

1 The hypothesis of progressive canceriza- 
tion of normal epithelium in the immediate 
periphery of certain squamous cell carcinomas 
as a factor (in addition to centrifugal expan- 
sion of the lesion because of multiplication of 
its cells) in the continued lateral spread of 
such lesions is studied experimentally for the 
first time Histologic comparisons with hu- 
man carcinomas are made The results are 
interpreted by the authors as furnishing addi- 
tional support for this hypothesis 

2 An incidental observation upon the 
squamous cell carcinomas experimentally in- 
duced by methylcholanthrene in mice is the 
high incidence of marked fragility to mechan- 
ical trauma directed to the lesion or to its 
immediate vicinity 
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because of its natural high resistance to such 
a change 

Skin or buccopharyngeal carcinomas are 
observed in man which seem to arise from a 
limited segment of epithelium Sections 
through the margins of these growths reveal 
the zones of continuity as described How- 
ever, the principle growth of the lesion appears 
to take the form of a downward proliferation 
and a lateral proliferation beneath the sur- 
rounding normal skin elevating the latter to 
form a raised rolled border The latter experi- 
ment performed above would suggest that in 
such cases the surrounding epithelium is 
highly resistant to cancerous degeneration 
and the small zone of junction between normal 
and malignant epithelium is a relatively fixed 
point The latter feature is apparently well 
illustrated where this junctional zone appears 
to have been carried outward and under a 
rolled raised margin due to sheer centrifugal 
force exerted by an expanding lesion (Fig 16) 

EVALUATION OF STUDY 

Little can be said about the nature of the 
factors which might induce progressive can- 
cerization at the periphery of an established 
carcinoma, but they would appear to be 
identified with the already established lesion 
or they might well be the continued operation 
of the factors which led to formation of the 
initial lesion 

What has been said in the preceding para- 
graph applies, as stated, to studies made upon 
cutaneous and buccopharyngeal carcinoma. 
No studies were made upon carcinomas that 
arise in the mucosa of the stomach and the 
bowel, etc 

The statements made also cannot be applied 
to squamous cell carcinoma of the cervix since 
malignant tumors in this small region afford 
a special biologic problem of their own 

In conclusion, attention may be called to 
the apparent high degree of fragility of the 
experimental carcinoma to mechanical injury 
since an appreciable number of the lesions 
partially or completely regressed after the 
procedures outlined were carried out The 



Fig 16 Photomicrograph of squamous cell carcinoma 
of ear (human) C, Carcinoma N, Hyperplastic skin 
Z, Zone of continuity between non-neoplastic skin and 
carcinomatous epithelium Detailed explanation in text 
Xu 

reason for this is not clear, and whether such 
regressions might be explained on the basis of 
local mobilization of macrophages as a result 
of the trauma cannot be gone into here Cer- 
tainly comparable human lesions at least do 
not exhibit such a high incidence of fragility 
On the other hand, the clinical cures occa- 
sionally observed following what would be 
regarded as inadequate local excision or 
cauterization suggest that some of them 
might be quite susceptible to trauma 

SUMMARY 

1 The hypothesis of progressive canceriza- 
tion of normal epithelium in the immediate 
periphery of certain squamous cell carcinomas 
as a factor (in addition to centrifugal expan- 
sion of the lesion because of multiplication of 
its cells) in the continued lateral spread of 
such lesions is studied experimentally for the 
first time Histologic comparisons with hu- 
man carcinomas are made The results are 
interpreted by the authors as furnishing addi- 
tional support for this hypothesis 

2 An incidental observation upon the 
squamous cell carcinomas experimentally in- 
duced by methylcholanthrene in mice is the 
high incidence of marked fragility to mechan- 
ical trauma directed to the lesion or to its 
immediate vicinity 



NEURITIS OF THE BRACHIAL PLEXUS MECHANICAL 
IN ORIGIN 
The Scalenus Syndrome 

HOW ARD C N4FFZIGER, MD.FACS and \\ ILLIAM T GRANT M D 
San Francisco California 


T HE scalenus syndrome is assuming 
progressively greater importance m 
the diagnosis of pain in the upper ex 
trcmity The present study is a re 
view of the cases of 18 patients operated on in 
this clime during the past 9 years, tor com 
plaints suggestive of cervical rib On x rav 
examination however these patients had 
either no evidence at all ot cervical rib, or no 
more than a small outgrowth which of itself 
was too insignificant to account for the symp 
toms, or even to require removal at operation 
for this group we have applied the term 
‘ scalenus syndrome 

In 1903 Bramwell attributed symptoms in 
such patients to pressure caused bv a normal 
first dorsal rib Murphy, in 1906 first drew 
attention to the anterior scalenus muscle as a 
factor in the production of symptoms arising 
from cervical rib He showed that the cervical 
rib in carry mg the brachial plexus and sub 
clavian artery forward pressed these struc 
turcs against the anterior scalenus muscle 
and he advanced the idea that this muscle was 
essential to the production of symptoms 
In 1913 Alorley described a case and added 
supraclavicular tenderness to the list of signs 
Two years later Outland and Clendemng 
tepotfpd a similar case but made no significant 
comments In I01? btopford and Telford 
reviewed 10 ca.es and observed that the Joss 
of protopathic sensation was greater than that 
of eptcritic sensation as had been noted by 
Charcot in 1893 In treatment Stopford and 
Telford removed part of the first nb and 
divided the anterior scalenus muscle mown 
oletelv with entirely satisfactory results In 
the following vear Wheeler reported a cases 
treated successfully by resection of the first 
- n er * tttiKnl ol Surgery tni *«ly cl Ullorn* 


rib In 1931, Bramwell and Dykes published 
a study of 33 patients w ith the clinical picture 
of cervical rib At least 6 however, had no 
such supernumerary rib Tenderness usually 
was present over the seventh cental trans 
verse process 

Bnckner and Milch reviewed the literature 
m 1935, and added 1 case They found refer 
ences to the condition by Hvoslef, Szawicki 
and Ore Hvoslef thought that there was an 
abnormal connection between the b rst and 
second ribs in his patient Sxawicki had 1 
case Cl ere observed an abnormal scalenus 
medius muscle in his patient The following 
year flenrv and Handousa recorded the case 
of a young patient who suffered “garg ere 01 
the fingers’ of the left hand while sloping on 
the left side The pulse was absent in the arm 
but returned 30 seconds after the arn vas 

elevated No cervical nb was present 

In 1927, Adson and Coffey pointed out 
that since the scalenus anticus muscle P“' 
an essential rile m the compress on ol me 
brachial plexus and subclavian artery ag 31 "” 
the cervical rib simple section of this « »"* 
should effect a cure To prove this they 
ported on a senes of patients who had been 
treated with results as satisfactory as ire 
formerly obtained by the more extensive p 
eration of removing the nb In » * 
article Bnckner added 6 cases and stress: 
the fact that in the operative treatment 
antenor scalenus muscle should be 

in order to remove all pressure from 

brachial pkxus Stiles m 1929 advwdsw 
tion of the lower end of the scalenus { 
muscle and the anterior portion of the n 
nb Puusepp reporting a case m *93* , 

sidered the point of compression » 
brachial plexus to be in the co ^ 
scalene tngone formed by the first r , 
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scalenus anterior and scalenus medius xnus- anatomical, developmental, and occupational 


cles His patient had an ipsolateral Horner s 
syndrome For treatment, he advised section 
of the anterior scalenus muscle In 1935, 
Ochsner reported 6 cases of scalenus syndrome 
of the type in which we have been especially 
interested The following year, Wartenberg 
covered most of the German literature bear- 
ing on the subject He included the scalenus 
syndrome in the large group of factors re- 
sponsible for “brachialgia statica paraes- 
thetica” and quoted Gaupp who, in 1894, said 
that there might be some angulation of the 
brachial plexus between the clavicle and the 
first rib Braus suggested, in 1921, the pos- 
sibility of compression between these two 
structures In 1936 also, Flothow recorded 2 
cases in which cervical ribs were present and 
2 in which they were not, although all the 
patients had the same symptoms In the 2 
without cervical rib, section of the anterior 
scalenus muscle resulted in complete relief 
In 1937, Craig and Knepper reviewed 6 cases 
of the scalenus syndrome and, in the same 
year, Henschen and Heusser reported 2 cases 
and discussed the operative treatment 
In the literature to date are the reports of 
51 patients who had symptoms of cervical 
rib, but in whom this anomaly was not found 
Many persons with cervical ribs are free 
from symptoms until some time in adult life, 
and many carry these anomalies throughout 
life without symptoms These accessory ribs 
vary greatly in size and in length When they 
spring from the seventh cervical vertebra and 
are of sufficient length— 5 centimeters or 
more— they pass forward beneath the lower 
cord of the brachial plexus and the subclavian 
artery When ribs of this size are present, it 
has been our experience that simple section 
of the scalenus anticus will not suffice to re- 
lieve all of these patients of their symptoms, 
but that resection of the rib is also necessary 
It has become apparent that, in the patients 
with symptoms from large cervical ribs and 
in those included as presenting the scalenus 
syndrome, similar factors may be concerned 
in the appearance of symptoms All of them 
contribute to the mechanism that eventuaUy 
causes undue pressure on the brachial plexus 
Among them are points of embryological, 


interest 

In the embryo, the arm-bud appears with 
its axis of growth at the level of the seventh 
cervical segment, but several segments are 
included In time, the longitudinal growth 
exceeds the transverse growth of the bud, so 
that the nerves which pass into it tend to con- 
verge from above and below It has long been 
known that some variation in the position of 
the limb-buds relative to the body segments 
occurs A prefixed plexus is one with a more 
cephalic innervation, while a postfixed plexus 
has a larger contribution from lower roots 
such as the second thoracic The variation in 
the position of the developing limb-buds thus 
determines the variation in the nerves which 
supply them, the prefixed plexus having a 
larger contribution from the fourth cervical 
segment The lowest trunk of the brachial 
plexus is composed of the eighth cervical and 
first and second thoracic roots With a post- 
fixed plexus, these large contributions to the 
brachial plexus pass more obliquely upward 
to cross the first rib, or the cervical rib if such 
is present, before they turn downward to pass 
into the arm It is much easier, because of 
their course, for them to be subjected to 
angulation, tension, and stretching In the 
embryo, the elements of the nervous system 
are larger than the mesoblastic masses which 
later develop into ribs, and the neural ele- 
ments affect the growth and form of these 
The grooves which appear in bones and cor- 
respond with the course of nerves bear evi- 
dence of such a sequence of development 
These are seen on the upper surface of the 
first rib and in the upper arm in the groove for 
the musculospiral nerve 

Anatomically, the lower roots of the brachial 
plexus and the subclavian artery arch upward 
and over the upper portion of the rib cage 
where they may be angulated abruptly. In 
addition to this angulation, these structures 
pass slightly forward, so that the scalenus 
anticus restrains them and holds them in a 
more dorsal position than they otherwise 
would assume The anatomical relationships 
vary not only in different persons, but in the 
same person, depending upon posture and 
other factors, among which are the relation- 
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Fig i Dissection of the left side of the neck to show the 
arrangement of the brachial plexus and subclavian artery 
as they curve over the first rib and behind the insertion of 
the anterior scalenus muscle 

ships of the position of the shoulder girdle to 
that of the thoracic cage 

Developmentally, in infants and children 
the relative position of the shoulder is high, 
but later, at puberty a gradual descent occurs 
to the adult position In the female the 
descent is greater and the ultimate position of 
the shoulder is more sloping This suggests a 
relationship betw cen position and the greater 
incidence of the s> mptoms of cervical rib in 
women, and offers an explanation for the 
rarity of symptoms before adolescence 
The continued carrying of weights on the 
shoulder as in hod earners and soldiers ma> 
be the immediate and exciting cause of symp 
toms Loss of muscular tone and the droop 
mg of the shoulders as seen in the aged, are 
other possibilities The relative positions of 
the shoulder girdle and the rib cage are im 
portant, as indicated by the fact that deep 
inspiration and raising of the rib cage may 
cause an alteration in the pulse on the affected 
side, together with a change m blood pressure 
Such an inequality between the two sides 


disappears when the arms are elevated Many 
patients who have symptoms suggestive of 
tension on the brachial plexus have found that 
resting the elbow on the arm of a chair and 
leaning toward it so that the 3tin is sup- 
ported, or resting the arm on a nearby table 
or supporting it m a sling, or lifting the ex 
tremity by placing the other hand under the 
elbow, gives relief 

In this study, the records of 18 patients 
were reviewed Twelve had no evidence of 
cervical rib, in 6 very small nhs were present, 
but w ere not seen at operation 


CASE REPORTS 

Case i Mrs M C 4 o years of age entered tie 
hospital on June 4 1929 complaining of aching pain 
in the right shoulder and arm of s years duration 
This pain spread over the outer surface of ihe upper 
pari of the arm and the inner surface of ihe forearm 
to the right fourth and fifth fingers One year before 
her admission to the hospital the pain gave pwee 
to a feeling of numbness and occasionally 01 pnek 
ling in the same area The pain had always been 
worse when the patient lay on the right side or on 
exposure to cold which caused the right banc to 
cramp in a daw position For 2 years she had noticed 
a gradual wasting ol the thenar eminence more 
rapidly progressive during the year prior to admis 
sion With this there had been great weakness of 
the thumb and first two fingers without sensory 
disturbance More recently, she had observed 
weakness and wasting of the right forearm 

Examination corroborated the patient s obsero 
tions In addition there was a small area 01 
mimshed sensation to all forms of stimulation ov 
the thenar eminence medially The sensory 1 
was greatest in the area supplied by the right ulo 
nerve There was pronounced weakness of the mu 
cJes supplied by this nerve less evident weakness 0 
those supplied by the median nerve ana no ? 
parent weakness in the muscles supplied , by 
radial nerve The r.ght arm colder thin toe 
left The blood pressure on the *'S ht m 

on the left rao/So The head was held dey.ated to 

the left In the right supraclavicular fossa 


muscle caused considerable local pain ‘ 
duced the tingling in the arm Forcible (urR '° g ^ 

the bead to the same side hyperexters.on oflhe 
neck or depression of the right shoulder <a 
exacerbation of her symptoms I'didnotbo 
produce a fall in the right radia bl«wdpr« su '* 

On June 5 1 9*9 right scalenus* 

was exposed It was under tension 

great pressure on the underlying subclavian art eqj 

which was forced back against the tight ra« 
plexus On dividing the muscle close to itsinser 
the first nb the subclavian artery bulged forsrara 
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Fig 2 Dissection of the structures at the apex of the thoracic cage, viewed from 
inside The neurovascular structures may be seen in close relation to the first rib with 
the subclavian artery separating the brachial plexus from the anterior scalenus muscle 


and the brachial plexus behind it was no longer tense 
Three days after operation the right arm was much 
stronger and, objectively, felt as warm as the other 
The blood pressure was then iro/8o in the right 
arm and 112/80 in the left The pain was entirely 
relieved and the patient was discharged from the 
hospital on the fifth day Two months later, she had 
no complaints and both the right forearm and the 
right thenar eminence had begun to increase in size 

Many of the patients had similar histories, 
but a few presented other interesting symp- 
toms and signs 

Case 2 Mrs L P , 42 years of age, had suffered 
for a year and a half from a feeling of pressure on the 
outer side of the right shoulder, with numbness in 
the right fourth and fifth fingers There was flushing 
of the shin of both arms as well as a peculiar tense- 
ness of the skin on the right hand X-ray examina- 
tion of the cervical spine showed enlargement of the 
transverse processes of the seventh cervical vertebra, 
more evident on the right side By measuring on the 
film, the transverse process of the seventh cervical 
vertebra was shown to be 1 1 centimeters longer than 


that of the first thoracic vertebra At operation, the 
chief abnormality found was undue tension on the 
right subclavian artery All complaints were re- 
lieved by myotomy of the right anterior scalenus 
muscle 

Case 3 Miss I B , 21 years of age, had noticed a 
severe dragging pain over the right scapula for 7 
years which so interfered with movement of the right 
arm that she could not carry even a small bag without 
increasing the pain Numbness and tingling were 
present over the ulnar side of the right hand and 
arm, with some weakness in the right hand For 
relief, she held her head turned to the left and tilted 
to the right With the patient at rest, the blood 
pressure in the two arms was equal, but with tension 
on the right scalenus anticus muscle, the right radial 
pulse disappeared and the blood pressure in the 
right arm fell to zero In x-ray films of the cervical 
spine, the transverse process of the seventh cervical 
vertebra was only 1 millimeter shorter than that of 
the first thoracic vertebra, and the transverse proc- 
ess on the right was much larger than that on the 
left At operation there was extreme pressure on 
both the right subclavian artery and the right 
brachial plexus Eight days after myotomy of the 
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right anterior scalenus muscle the patient was free 
from symptoms 

Case 4 Mrs T E 31 years of age had had 
sharp pain in the right hand for 6 years The pain 
was worse at night Three months after the onset 
pain was felt in the left hand as well and the patient 
soon noticed a constant tingling over the ulnar dis 
tnbution on both side On 7 occasions she had ex 
perienced attacks of numbness over the entire right 
side of the face arm and hand lasting for 1 hour 
each time and precipitated once by reaching down 
to pick up her baby By auscultation above the 
clavicle on either side a bruit could be heard when 
the anterior scalenus muscle was tensed On ex 
posure of the right scalenus anticus muscle it was 
found to have an attachment to the first rib over a 
distance of 5 centimeters Myotomy was done 
\\ ithin a few hours the patient w as free from pain 
even when the right shoulder was strongly de 
pressed 

Case 5 R F a busy surgeon 49 years of age 
suspected that he had sy nngomyeha because he had 
suffered from aching over both trapezn for 11 years 
This spread to the right side of the neck and the 
upper part of the right arm 8 months before admis 
Sion Numbness and tingling corresponding to the 
distribution of the median and ulnar nerves had 
been present in the right forearm and hand for 6 
months when he was first seen Iven the wearing 


of rubber gloves made the pain worse He was also 
subject to hemicrama on the right with visual 
phenomena pointing to the right hemisphere Alter 
mvotomy of the right scalenus anticus muscle there 
was gradual but steady improvement so that in 3 
weeks he felt greatly improved In 4 months he was 
almost back to normal and within a year he was 
completely cured , „ 

Case 6 Mrs C S 54 years of age had felt a dull 
aching in both shoulders for 6 years and a severe 
crushing pain in the right finger tips for 6 months 
Finally she could move about only by carrying the 
right arm supported in a sling The right pupil 
larger than the left but there was no other sign 
Horners syndrome The blood pressure was t e 
same in both arms The tips of the right second 
third and fourth fingers were tender to firm pr« 
sure as were the bases of all the metacarpals IhJ 
joints were swollen and tender the bone 
marked osteoporosis and a diagnosis of atropn 
arthritis had been made On examination the cn 
acteristic radiation of pain with some sensory clung 
over the ulnar area and tenderness of the scaienu 
anticus muscle led to a myotomy of this mtiscw 
Five days later the pain had entirely disappears 
and one and one half years following operation tne 
only symptom that could be found in this pati 
was an occasional numbness of the tip of the ng 
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Case 7 Mrs L L , 52 years of age, had had 
severe, sharp pain over the precordium for a year 
and a half, and a diagnosis of angina pectoris had 
been made Severe organic heart disease had fol- 
lowed a fever in early life The pain was brought on 
by exercise only if the left arm participated, and it 
prevented her from raising the left hand to her 
head There was also numbness in the left fifth 
finger Although the pupils were equal, she had a 
narrower lid-slit on the left The left radial pulse 
was weaker than the right, the blood pressure was 
117/80 on the right and 110/70 on the left She had 
been totally disabled by the severity of the pain for 
a year and a half, but 2 days after myotomy of the 
left scalenus anticus muscle, the pain was very much 
less After 2 weeks it disappeared entirely and 
shortly thereafter she was able to resume her work 
as a physical therapist 

An analysis of the 18 cases studied disclosed 
the following findings Among the 1 2 patients 
without cervical ribs the condition was twice 
as common in women as in men The age of 
onset varied from 14 to 60 years, with an 
average age of 32 years, although the majority 
of patients were between the ages of 20 and 
30 The duration of symptoms had been from 
S months to 15 years, with an average of 5 
years One patient was affected bilaterally 
Of the others, 8 had symptoms on the right 
side and 3 on the left A history of injury was 
obtained in 5 of the 1 2 cases 

Among the patients with rudimentary 
cervical ribs there were 5 females and 1 male 
They were in a later age group, the average 
age of the onset of symptoms being 45 years 
The duration of symptoms had been slightly 
longer than among those in the group men- 
tioned above The condition was bilateral 
in 1 patient, on the right side in 2, and on the 
left in 3 None gave a history of trauma One 
cannot fail to be impressed by the wide va- 
riety of symptoms presented by these pa- 
tients One of the most common complaints 
is that of a heavy dragging sensation in one 
or both shoulders, or pain over the deltoid 
area, which at times extends down the arm 
often centering in and about the elbow. In 
more severe states, the pain extends down the 
forearm into the hand on the ulnar side, 
occasionally it may appear on the radial side 
Certain forms of exercise of the extremity 
exaggerate the pam, and tenderness over the 
lower third of the scalenus anticus muscle im- 
mediately above the clavicle is unfailingly 


greater than normal Other symptoms and 
signs are more variable At times the pain is 
indicated as radiating up in the region of the 
trapezial fold or up into the cervical region 
or head The patient may indicate discom- 
fort over the region of the seventh cervical 
vertebra, which is sometimes relieved by ex- 
tending the head and neck In some, use of 
the extremity is prohibited by the production 
of pain, and the arm is carried in a sling 
Others make the statement that certain acts, 
such as playing the piano or sweeping, are 
particularly likely to cause an increase in 
symptoms A subjective feeling of numbness 
or sensory alteration over the ulnar area or 
even over the radial part of the hand is much 
more common than objective impairment of 
sensation The latter, however, though mild, 
is not infrequent and is usually over the area 
of the ulnar nerve Rarely has the condition 
gone on to more than a slight atrophy of the 
intrinsic muscles of the hand In the scalenus 
syndrome, as m the majority of cases of 
cervical rib, marked circulatory alterations 
in the extremity are not frequent In x pa- 
tient without a cervical rib, however, the 
pressure on the subclavian artery was suf- 
ficient to occlude it Gangrene of the terminal 
portion of the extremity resulted, and ampu- 
tation was required Milder evidences are not 
uncommon— for example, a blood pressure 
lower by 10 or 15 points on the affected side, 
an alteration in oscillometric reading, or per- 
haps some slight vasomotor change In the 
English literature, Stopford called attention 
to the position of the sympathetic fibers which 
he on the undersurface of the inner cord of the 
brachial plexus so that they are readily sub- 
jected to pressure It is his belief that the 
circulatory changes in the extremity are 
brought about through the agency of me- 
chanical pressure upon these sympathetic 
fibers In our experience, however, it has 
been unusual to find marked circulatory al- 
terations, though a larger series of these cases 
of scalenus syndrome might well reveal other 
striking instances of them 
Motor symptoms were usually late in ap- 
pearing and, in many patients, an apparent 
loss of power was actually caused by the pam 
incident to strenuous effort True weakness 
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occurred in the small muscles of the hand in be a considerable number of persons in this 
7 cases, with thenar wasting in 2 Weakness less severe group, m whom properl) directed 
of the flexors of the wrist was found m 3 exercises will be sufficient to effect a cure 

^ a assun) cd that the scalenus syndrom* 
without exception, the pain was brought occurs in persons who have an inherent* ana 
on or increased b> tensing the anterior scalenus tron in their development Three of our pa 
muscle on the affected side This was most tients had other abnormalities One of them 
common!) discovered on carrjmg objects with a bilateral scalenus syndrome, had more 
with the 3rm extendtd, but could usually be severe symptoms on the right side She had 
elicited b) passu e depression of the shoulder, as well, «t horseshoe kidney on that side, which 
turning the head forcibly toward the affected required operation, and also a nodule m the 
side, or, m man) cases, b) any muscular right side of the thyroid Another patient 
effort of the arm Conversely, in every m with the scalenus syndrome on the right had 
stance, elevating the shoulder by supporting right hemicrama with symptoms referable to 
the elbow alleviated the pain immediately the left side of the body The third had a 
Examination of the neck consistently re flexed right fifth finger that was familial Her 
vealed tenderness over the insertion of the scalenus syndrome was on the same side 
scalenus anticus muscle on the first nb A A history of trauma was obtained in 5 of 
drooping shoulder was seen m only 2 patients the patients, none of whom had a cervical rib 
In 4, the bead was held tilted toward the af It usually occurred shortlv before the onset 
fected side or slightly turned to the opposite of sy mptoms and consisted in a blow from 
side, in such a position as to relax the scalenus dbov e on the affected shoulder so that it was 
anticus On auscultation above the clavicle, forcibly depressed 

an arterial bruit was beard in 2 patients, At operation there was in every ca«e a 
while in 8 the radial pulse was diminished in definite tension on the subclavian artery aid 
volume by tensing the scalenus anticus mus brachial plexus w Inch w ere angulated against 
cle on the affected side At rest the blood the scalenus anticus Tfus muscle was ahavs 
pressure on the affected side was lower in 5 firm tense and often appeared to be hyp tr 
instances and higher in 3 trophicd On dividing it, the underlying 

Evidence of sympathetic disturbance was structures were displaced forward and the 
present in q of the 18 patients It consisted brachial plexus was then seen to be lax Some 
m flushing of the skin over the arm or hand, times the outer edge of the muscle Aieath was 
s veiling of the hand, tenseness of the skin thickened its free outer edge constituting the 
cyanosis brittle nads, rarefaction of bones point of greatest pressure on the subclavian 
enophthalmos migraine, and attacks of flush artery In none of the patients reviewed here 
mg over the blush area on the affected „ide was a cervical nb seen at operation althoug 
In 4 others the hand ac arm was colder than when present, it could usually be felt on deep 
its fellow but this was assumed to be a direct palpation 

effect of interference with the blood flow in Relief from pain usually dated from the y 
the subclavian artery of operation, and sometimes began immea 

Among the patients seen have been many atelv on recovery from the anesthetic 
m whom the chnicaf pic ture seemed sufficrrntJy some patients it n as complete within a w 
typical to warrant a diagnosis of the scalenus after operation, m others it came ® . . 
syndrome and yet the svmptoms were com gradually over a penod of from v mowin 
parattvely mild, causing hesitation in advising year The hypesthesia cleared rapidl), 
operation In a considerable number of these in a fe hours \mong the motor s> 
improvement m the posture exercises to generalized weakness of the extrtmi ) ^ 

strengthen the trapezius and the muscles appeared m a few da vs *?** us j„ 

elevating the shoulder girdle have been fol secondary to the pain Atrophied » 
lowed bv improvement and often by com began to increase in size * ,L 

plete relief It is our feeling that there must Recover* though steady was someti P 
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longed, necessitating a convalescence of as 
long as 8 months, but resulting in a return to 
work such as had been impossible before 
operation 

In half of the patients without cervical ribs, 
x-ray films of the cervical spine showed an en- 
largement of the transverse process of the 
seventh cervical vertebra so that it exceeded 
in length that of the first thoracic vertebra. 
This was possibly the result of overdevelop- 
ment of the costal element in the lateral mass 
of the seventh cervical vertebra The trans- 
verse process of the seventh cervical vertebra 
was considered to be abnormally large if its 
tip extended beyond the limits of the first 
thoracic transverse process 

The present study of 18 cases emphasizes 
certain aspects of the scalenus syndrome The 
bizarre symptoms and insidious onset render 
early diagnosis difficult, as does the fact that 
objective signs may appear relatively late 
The early symptoms are usually vague pains 
about the shoulder Their one common char- 
acteristic is that they bear a definite relation 
to exercise and to posture Trauma to the 
shoulder may have preceded the onset of 
symptoms The patient with precordial pain, 
first diagnosed as having angina pectoris, 
illustrates how one may be misled in the inter- 
pretation of a single symptom 

Realizing the congenital structural peculi- 
arities and the other factors more immediately 
responsible for the onset of the syndrome, we 
believe that the production of symptoms de- 
pends upon an abnormal relationship of the 
shoulder girdle to the thoracic cage and its 
attached structures This conception is the 
guide to treatment whether by exercises and 
correction of posture or by operation 

SUMMARY 

The diagnosis of the scalenus syndrome is 
made in patients who have symptoms and 
signs suggestive of cervical rib, but in whom 
roentgenograms show either no cervical rib 
or at most a small outgrowth that could not 
itself be responsible for the disability 
_ The condition has been observed for some 
time and reported under various headings, 
most of which point to an abnormality of 
the first rib as the primary cause In many 


respects the mechanism involved resembles 
that in patients with well developed cervical 
ribs 

The etiology consists largely in anatomical 
and developmental factors that result in an 
abnormal position of the shoulder girdle in 
relation to the thoracic cage Embryo- 
logically, a postfixed brachial plexus is more 
readily subjected to tension and angulation 
in its course over the first rib and behind the 
anterior scalenus muscle. Injury, excessive 
occupational strain, or poor musculature may 
cause the shoulder to droop and precipitate 
the signs and symptoms 

The chief complaint of pain may be varied 
in character and distribution over the upper 
half of the body. The signs all point to a 
peripheral neuritis of the brachial plexus with 
striking relation to posture 

Myotomy of the scalenus muscle is re- 
quired when postural exercises fail to relieve 
the symptoms Operative results are ex- 
cellent, though sometimes complete recovery 
takes several months 


REFERENCES 

Adson, A W Surgical treatment of cervical ribs 
Texas State J Med , 1933, 28 739 

Adson, A W , and Coffey, J R Cervical rib, a 
method of anterior approach for the relief of symp- 
toms by division of the scalenus anticus Ann 
Surg , 1927, 85 839 

Braitwell, Edwin Cited by Bnckner Lesion of the 
first dorsal nerve root Rev Neurol & Psychiat , 
1903, 1 236 

Braitwell, Edwin, and Dykes, H B Rib pressure 
and the brachial plexus Edinburgh M J , 1921, 
27 65 

Brads, H Cited by Wartenberg Anatomie des 
Menschen Vol r,p 288 Berbn J Springer, 1921 

Brickner, Walter M Brachial plexus pressure by 
the normal first rib Ann Surg , 1927, 83 858 

Brickner, Walter M , and Milch, Henry. First 
dorsal, simulating cervical rib — by maldevelopment 
or by pressure symptoms Surg , Gynec & Obst , 
1925.40 38 

Buzzard, E F Uniradicular palsies of the brachial 
plexus Brain, 1902, 25 299 

Charcot, Jean M Clinique des maladies du systeme 
nerveux Voli,p 333 Pans, 1892 (Publications 
du I rogre s Mfidical ) 

Clerc, A Cited by Brickner and Milch Deformity 
of nb ProgrSs m£d , 1917, 32 131. 

Clerc, A , Didier, R , and Bobrie, J Anomalie de 
la premiere cote gauche Bull Acad de rn 6d 
Par , 1917, 77 421 ’ 

Craig, W M , and Knepper, P A Cervical rib and 
the scalenus anticus syndrome Ann Surg . ioxt 
ios 556 b y °'’ 



SURGERY, G\ NECOLOG* AND OBSTETRICS 


7 $o 


13 f torao^ P Cervical rib and the anterior sca'enus 

syndrome West J Surg tg 36 44 57° 

14 Galpp E Cited by kVsrtenberg Ueber die B** 

wegungen des menschhchen Schulterguerfels und 
die AeUoiogie der sog harkosenlaehmungen 
Zentralbl I Cbir 1894 it 79! 
jj Henry A K , and Handocsa A Gangrene of the 
fingers due to subclavian compression Brit M J 
1916 t 354 

id IlEvscjrEN C , and IIeusser II Ueber das so^en 
annte Sc&lenas amicus— Syndrom und seine Be 
handlung durcb Scalenotenotormc Chirurg , 1937 

rj JIvoslep J Abnormal first dorsal rib simulating 
cervical nb J Minnesota State Med Ass and 

Northwestern Lancet 191 1 31 251 

18 Jones F W On tbe relation of the limb pleauses to 
tbe ribs and vertebral column J Anat & Physiol 
1909-1910 44 377 

r<7 Keen, U W T be symptomatology diagnosis and 
surgical treatment of cervical ribs Am J M be 
190; rjj m 

JO MOS1 EY Job i Brachial pressure reuntis dae to a 
normal first thoracic nb etc Uw J >913 4* 461 
n M rapin' JOHN Cervical rjb with symptoms resem 
blingjubclaviananeurism Ann burg 1905 41 309 
22 Idem Tbe clinical significance of cervical nb 
Surg Cynec 4 Obst 1006 3 Ji< 

2j biATfiioss Howard C Tbe scalenus syndrome 
Surg, Gynee & Obst 193764 »9 
*4 Ouisner A GiuE.M andDsBaisyM Scalenus 
anucus (Naff-iger) syndrome Am J Surg 193s 
s8 669 


Jj Ojslakd J H and Clendesiv, L A p~sp <if 
clinical cases Interstate 11 J 1915 12 J091 
t6 Putstpp L Compression des Plerua bracfuihi dutch 
die normals 1 Brustrippe Folia neuropath 
Estonians 1931 11 93 

*7 S TILES H In Orthopedic Surgery by Robert Jones 
and Robert Lovett «d ed. New iork H ilium 
Hood 4 Co 1929 

*8 Siopeobd J S B and Tttroto E D Compression 
of tbe low er trunk of the brachial plerus by a fimt 
dorsal rib Brit. J burg 1919-1910 7 tig 
39 SzAvncst Cited by Bnckner and lliltb P/e egu 
cbir i gunk 1013 8 19, 

30 Tbltosd L D andSroPpoao J S B Theiasrulat 

complications of cervical rib Brit J ^urg i<)Kr 
1931 18 557 

31 Thoebvjin \\ Cited by BramweU and Dykes The 

seventh cenica) rib and its effects upon thebmM 
plexus Tr Roy Med Cbir Soc bond 1903 SA 

31 Todo T U The descent of the shoulder after bull 

t!i significance in tbe production of pmsiwe symp- 
toms cm the lowest orachial trunk Anal Anr 

191a 4r 385 

33 \ astenreso P BrachiilgustaticaparantbtWs— 

eine Form von Akroparaestbesien ZtscM t <1 
ges Neurol- u Tsycbiat 193b 154 69s 

34 Wheeler W I Compression nturts <5 e to me 

normal first dorsal rib Practitioner 19 o J 4 4°9 ; 
33 Wilson S A K Some points in the symptomatology 
of cervical nb with especial reference tomjscle 
wasting Proc Roy Soc Med (Clip Sect) tgiJ- 
1913 0 (no tj 133 




FURTHER STUDIES IN INFERTILITY AND STERILITY 

An Analysis of 200 Couples 

IRVING F. STEIN, MD.FACS., Chicago, Illinois 


S IX years ago we published the results 
of an analytic study of 300 couples (13) 
who sought advice because of their 
inability to conceive Since that time, 
we have examined and treated an additional 
200 couples for childlessness, the study and 
analysis of which is the basis of the present 
report 

The term, sterility, is used in this study to 
imply the mobility to conceive, and by in- 
fertility, we mean any deviation from the 
normal level of fertilizability in the absence 
of a demonstrable cause for sterility In- 
fertility is a relative condition due to factors 
in one or both mates which, though often of a 
minor nature in themselves, in the aggregate 
constitute a definite barrier to conception 
Thus, m dividing patients into the two groups, 
the matings wherein one or more accepted 
causes of sterility were demonstrated in either 
or both partners were classed as sterile When 
none of the demonstrable causes for sterility 
was found, the mating was classed as in- 
fertile In the latter group were included 
many apparently healthy childless couples m 
whom constitutional, endocrine, or other ob- 
scure factors played a part 

It is not within the scope of this paper to 
review all the literature on sterility or to 
name all those who made valuable contribu- 
tions to the subject One cannot, however, 
consider the subject of sterility without call- 
ing to mind such outstanding names as 
Huehner, for introducing the postcoital exami- 
nation of the semen; Cary and Rubin, for de- 
vising a means of testing tubal patency, and 
the latter for his continued and intensive 
studies relative to the test, Dickinson, for his 
great interest in the manifold problems in- 
volved in the entire subject, and particularly 
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for his contribution on cervical cauterization ; 
Meaker, for clinic organization and the 
scheme for orderly and complete investiga- 
tion and for stressing the importance of con- 
sidering the mating rather than the male and 
female partners as individuals, and Ogino and 
Knaus, for their clinical and Hartman, for his 
biological studies of ovulation and the 
sterility-fertility relationship In addition, 
Burr, Hill, and Allen, and Rubinstein have 
recently demonstrated methods of identifying 
ovulation time, and Davis and Koff were able 
by means of a hormone derived from preg- 
nant mares’ serum to stimulate artificially 
ovulation m the human. That many worthy 
contributions have been omitted from this 
brief introduction is obvious I do not desire 
to repeat or even to summarize the mass of 
accumulated material in the literature on the 
subject of sterility, but shall attempt to 
emphasize certain points which I believe to be 
significant in considering the sterility prob- 
lem from a practical standpoint 
The plan of investigation herein outlined 
(Chart 1) is generally followed by us When 
interviewing the patients for factual data, in 
addition to the usual gynecological history, 
the physician should attempt to obtain a cor- 
rect picture of the menstrual and sex life of 
the female partner and the sex habits of the 
couple When the woman relates that men- 
struation is regular and normal, one should 
ask to see a record of her cycles Very few 
women keep accurate records, and the phy- 
sician will do a creditable service by educat- 
ing his women patients in the advisability 
and value of collecting such data It would 
be well if girls at puberty were instructed to 
begin records of their periods and keep them 
throughout their entire menstrual lives I 
have been distributing calendar cards to my 
patients for the past few years and have urged 
their continuous use By collecting the calen- 
dars each year, we are learning that the regu- 
73i 
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First of all, the vaginal secretion, which is 
normally acid, is inimical to long survival of 
the spermatozoids, perhaps that accounts for 
the great excess of male gametes (100,000,000 
in an average ejaculate). However, it is not 
uncommon to find, in addition to dead 
sperms, innumerable actively motile forms in 
the vaginal pool from 1 to 2 hours after coitus 
The next barrier to be met with is the cervical 
secretion. While normally this is clear, thin 
mucus with an alkaline reaction, one often 
finds it pathologically altered A thick, 
tenacious mucous secretion is considered an 
even more effective barrier to sperm migra- 
tion than a frankly purulent one Under 
the microscope, it is common to observe the 
difficulties that spermatozoa have in migrat- 
ing through tenacious mucus and somewhat 
surprising to observe their rapidity of motion 
in a mucopurulent sample Both conditions 
are pathologic, however, and call for suitable 
management, whether or not they are asso- 
ciated with cervical erosions, polyps, stric- 
tures, or other endocervical disease 
I usually arrange to carry out the Huehner 
test at my office and have encountered no 
difficulty, the patient having been properly 
instructed to have coitus at home an hour 
previous to the appointment and to avoid 
unnecessary loss of semen before arrival An 
ample pool of liquid secretion is generally 
found in the receptaculum (without the 
additional aid of intravaginal containers), 
which I find fully adequate for microscopic 
examination A wire loop or pipette is used 
for transferring the vaginal specimen to a 
slide The cervical samples are obtained by 
means of a glass aspirating pipette and bulb, 
and these samples are considered by us to be 
of utmost importance in judging the quality 
of the male contribution Whenever a large 
number of actively motile, normal-appearing 
spermatozoids are observed in the cervical 
mucus sample, I regard the test as a satis- 
factory one When, however, a scant pool, 
few or no sperms m the vagina, and feeble or 
immotile sperms only are found in the aspi- 
rated cervical mucus, a condom specimen is 
requested and a urologic examination is ad- 
vised It often happens that the husband is 
unwilling to co-operate beyond sending a 


condom specimen and even in cases in which 
the semen is found to be substandard or com- 
pletely deficient, the husband often refuses 
examination, thus leaving the investigation 
incomplete 

A general physical examination should be 
made of both partners The genital status 
should be noted and evidence of develop- 
mental anomalies and of inflammatory disease 
particularly sought On gynecological exam- 
ination, the real infantile uterus is truly a 
rarity, but various grades of hypoplasia are 
commonly encountered Whether called 
juvenile or prepubertal, the hypoplastic 
uterus is usually an indicator of endocrine 
deficiency resulting in genital underdevelop- 
ment The ovarian deficiency or immaturity 
which accompanies hypoplasia is indeed sig- 
nificant and may be directly responsible for 
the uterine condition Measurement of the 
uterine index (Meaker) may serve as a gauge 
of the functional capacity of the uterus Other 
genital tract anomalies, such as those result- 
ing from errors of fusion, may escape detection 
upon pelvic examination, to be discovered 
later in the investigation by means of x-ray 
examination Various forms of septate, ar- 
cuate, bicornuate (Fig 2) and the so called 
double uterus may be found, associated with 
or without a septate or double vagina In the 
latter instance, a thick septum may require 
division m order that coitus be made possible 
I have encountered 2 instances of failure of 
intromission for 1 and 5 years, respectively, 
because of septate or double vagina It is 
worthy of note, however, that the ovarian 
development is usually not impaired in these 
various types of fusion defects and conse- 
quently conception occurs more readily than 
in hypoplasia 

Uterine displacements, flexions, and ver- 
sions do not play so important a role in the 
etiology of sterility as was formerly believed 
Acute anteflexion is usually associated with 
hypoplasia and indicates that ovarian rather 
than uterine function is primarily at fault. 
Retroversion in itself is not, as a rule, a serious 
barrier to conception since many patients are 
observed to have uterine retroversion but 
expenence little difficulty m becoming preg- 
nant 
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Plan of Investigation 
I Male and female history 
If Physical examination 
Male 

A General 
B Urological 
C Condom or ejaculate 
Female 
A General 

B Local gynecological 
i \agma and vulva 
3 Cervix 
a Secretion 

b Inflammation or polvp 
3 Uterus and adnexa 
C Laboratory 

I Complete blood Wassermann and 
Kahn, urine blood pressure 
3 Cervical smears 
3 Endometrial biopsy 

III Female 

Postcoital examination (Huehner lest) 

A Microscopic exair nation ol vaginal 
poof (i to ajf hours after coitus) 

B Microscopic examination aspirated 
cemcal mucus 

1\ Female 

Tubal patency (Rubin test) 

A Carbon diozide gas 
B Pneumoperitoneum 
C Uterotubography (separately or 
combined) 

\ Male and female 
Endocrine 

Chart i 

lar menstrual cycle is a rarity and that lr 
regularity js the rule It is quite obvious that 
no intelligent consideration of the relatively 
sterile and fertile phases of the c> cle is pos 
sible without accurate data and that the 
usual history taking technique is unreliable 
for this purpose 

A history of sex habits usually relates to 
the frequency of coitus and the occurrence of 
libido, orgasm, and variations of sex desire in 
the cycle, but it is important, from the stand 
point of sterility, to inquire particularly 
whether coitus occurs in the estimated fertile 
phase of the cycle I hav e observ ed instances 
in which failure to conceive apparently was 
due to coitus restricted to the pre and post 
menstrual phases of the cycle A change in 
sex habit in this, regard, and following the 
"rhythm” in reverse resulted in conception 
Many patients still believe that fertility 


reaches its maximum around the menstrual 
period 

Inquiry into the previous use of contra 
ceptrves should be made, particularly as to 
whether a vaginal method or an intn 
uterine device was employed, and how long a 
period has elapsed since the patient ceased to 
use any contraceptive Also, it is important 
to ascertain whether lubricants were being 
used to facilitate coitus inasmuch as most of 
the lubricants in general use possess contra 
ceptive qualities On the other hand, if con 
traception was apparently successfully em 
ployed with a method known to be of little 
merit, it would indicate the probability ol 
sterility antedating its use 

Many patients mil deny a history of 
venereal disease and indeed they may be un 
aware that they ever had such infection, yet 
on inspection the astute observer discovers 
such stigmas as inflamed Bartholin’s or 
Skene’s ducts, or a mucopurulent cervical dh 
charge, such findings definitely influence bn, 
opinion and put him on his guard concerning 
possible tubal damage or other sequela! oi in 
fection, factors of importance in the sterility 
picture 

It is my conviction that many patients who 
present themselves for the diagnosis of stenl 
ity do not require a complete investigation 
for at times obvious pefvic pathology is d's 
covered upon the first examination This may 
he ol such a nature as to establish definitely 
a diagnosis of an absolute sterility as m cer 
tain extreme grades of underdevelopment 
(Pig i), or conditions requiring radical sur 
gical treatment Furthermore the perform 
ance of the Huehner postcoital test may 
reveal an azospenma, which upon condom 
and urologic check up, indicates a male ab so 
luti sterility In such instance* except as a 
matter of interest and study further »nvr*i 
gallon of the female partner is unnecessary 
unless artificial insemination is contemplated 
The postcoital test in mv opinion is one of 
the most important and sensible of our W 
vestigative procedures in sterility By means 
of the test we not only observe whether the 
male is fertile but at the same time Jearn j© 
appreciate the obstacles which are natural > 
existent to the ascent of the sptrmatozo3 
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TABLE I —INVESTIGATION OE 200 COUPLES 




Cases 

Primary 


146 

Secondary 


54 

Infertility (relative) 


103 

Sterility 


97 

Relative — Male 

25 Female 

69 

Absolute — Male 

ir Female 

8 

Total 

36 

77 

Both 

16 


Duration of involuntary barrenness 



— i to 20 years, average, 3 3 years 

obtained in tbis manner possess a greater 
diagnostic value than those taken with trans- 
uterine contrast media alone When both 
methods are used together, one is able to 
ascertain the maximum information concern- 
ing the structure, development, alteration, 
and relationship of the pelvic organs short of 
actual laparotomy 

The relation of endocnnes to sterility is a 
chapter by itself I feel that much has been ac- 
complished in the past few years in the study of 
the hormones but likewise believe that many of 
our present views concerning their actions will 
be altered in the future The most promising 
developments in relation to the sterility prob- 
lem seem to me to be the identification of 
ovulation time, the establishment of facts re- 
garding single or multiple ovulation in the 
cycle, further evidence of viability or ferti- 
lizability of ova, and accumulation of more 
clinical data upon the fertility-sterility re- 
lationships in the sex cycle 

Endometrial biopsy obtained by suction 
curette (4) or other suitable instruments may 
prove of value in determining whether or not 
ovulation occurs, when performed in the 
premenstrual phase of the cycle, it is pre- 
sumed that no ovulation has occurred if the 
sections reveal only the proliferative non-sec- 
retory stage. The bleeding in such a case is 
anovulatory in type Unless ovulation occurs, 
followed by corpus luteum formation, the 
secretory phase of the endometrial cycle is 
absent Davis and Kofi showed that follicle 
ripening can be stimulated artificially in the 
human by the injection of gonadogen (hor- 
mone from pregnant mares’ serum) at any 
phase of the cycle and that frequently more 
than 1 ovum is thus produced In half of 
their cases, ovulation occurred in 18 to 36 


TABLE II —ETIOLOGY OF FEMALE STERILITY 



No of 

No 

of 

Etiological factor 

cases 

Etiological factor cases 

No apparent 

73 

Previous abortion 

9 

Cervicitis, erosion 

35 

Bicomuate uterus 

3 

Hypoplasia 

23 

Hypomenorrhea 

2 

Tubal obstruction, 


Polymenorrhea 

1 

complete 

IS 

Pelvic mass 

2 

Tubal obstruction, 


Cervical stenosis 

2 

partial 

S 

Anemia 

2 

Ovarian cyst 

13 

Hypothyroidism 

2 

Bilateral polycysUc 


Hyperthyroidism 

1 

Ovary 

12 

^Prolapse 

1 

Obesity 

12 

Intact bymen 

2 

Retroversion 

10 

Vaginismus 

1 

Adhesions 

9 

Previous laparotomy 

47 


Fibroids 7 

hours after injection Other studies (7) indi- 
cate that 2 ovulations occur regularly in the 
cycle This, however, is not borne out by the 
work of Rubinstein, Burr, and others The 
Ogino-Knaus theory limits fertility to about 5 
days in the mid-interval, with the fifteenth 
day before menstruation as the definite ovula- 
tion date On the other hand, the recognized 
infrequency of regular menstrual cycles and 
the undoubted occurrence of conceptions in 
the so called “safe period” are evidences that 
ovulation may not bear the accepted constant 
time relationship to menstruation in many 
women (12) 

The present study is based upon the analy- 
sis of 200 couples examined in private prac- 
tice since our previous report Infertility 
plays a greater r 61 e in the present incidence, 
as 103 matings are so classified as against 97 
in the sterility grouping In our former series, 
there were 57 infertile and 243 sterile couples 
In both groups, primary infertility or sterility 
occurred about 3 times as frequently as did 
secondary. The incidence of male and female 
factors and proportion of absolute and relative 
sterility are shown in Table I 

In the list of etiological factors, uterine 
hypoplasia, tubal obstruction, previous abor- 
tion, and chronic endocervicitis continue toplay 
a significant part (Table II) The male partner 
is shown to be directly responsible in slightly 
over one-third of the cases of sterility, and 
among the infertilities, substandard sperm 
specimens were not infrequently revealed. 
Huehner tests were carried out in 125 couples,' 
and in cases of unsatisfactory results, condom 
and urological tests were routinely requested 
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Gross pathological lesions of the intrapehic 
viscera mav be discovered upon examination, 
such as multiple fibroids, tumors, and cysts of 
the ovaries, and inflammatory lesions of the 
adnexa The tumors may require removal be 
foreproceeding with the sterility tests Chronic 
inflammatory conditions are of particular 
interest in that they signify demonstrable 
damage to the fallopian tubes Tubal ob 
struction as a result of the inflammatory dis 
ease, in which gonorrhea plavs so significant 
a role, is one of the most tangible causes of 
female sterility In the study of tubal ob 
struction, great strides have bten made 
through the employment of the Rubin test 
and bysterosalpmgogfaphy The additional 
aid of pelvic pneumoperitoneum has proved 
in mv hands (81 to be of material assistance 
m visualizing the extent of the damage and in 
recording the pelvic statu* (Fig 3) 

In cases in which the Huehner test has 
proved satisfactory and when no contra indi 
cation exists, tubal patency tests are routinely 
made in the office Frequently, both tests are 
performed at the same visit, while motile 
spermatozoids arc m the cervix and corpus 
uteri, in the belief that by this means the 
sperm migration through the oviducts mav 
be facilitated I have never observed any 
harm resulting from thus combining the 
Huehner and patency tests For testing tubal 
permeability, the Rubin kymographic appa 
ratus (5) is satisfactorily utilized m conjunc 
tion with the author’s self retaining cannula 
set (10) obviating the necessity 0/ holding 
or manipulating the instruments during the 
test In this way, the examiner is free for 
simultaneous auscultation over the tubal 
areas and observance of the tracing on the 
kymographic drum The procedure is famil 
lar to all gynecologists and there is no need 
to enter into details at this time When ob 
struction is apparent by recorded pressures 
up to 200 millimeters of mercury, repeated 
tests are indicated Our second test is usually 
performed in a special room in the x ray de 
partment at Michael Reese Hospital where 
appropriate apparatus is av ulable for testing 
w ith carbon dioxide instillation of iodized oil 
for roentgenographic purposes, as well as a 
suitable table (11) for taking pneumograms 


with the patient in the modified knee-chest 
position This is the desired posture for ob 
taming satisfactory roentgenograms after the 
production of pneumoperitoneum A repeat 
Rubin test with carbon diotidt h made, thb 
time the patient having been prepared with a 
cleansing enema 2 hours previously, followed 
bv a dose of morphine and ccopohmme, to 
act as an antjspasmodic analgesic If no ob 
struction is met, 1 liter of gas is allowed to 
pass into the peritoneal cavity and xrav 
films are taken If, however obstruction is 
again encountered, the gas is introduced by 
the transabdominal route, and lipiodol u 
instilled after tbe patient is in the knee chest 
posture One film is usually made of the 
pneumoperitoneum alone and subseqiert 
films with the combined pneumoperitoneum 
and uterosalpingography Additional films 
are taken at intervals of a few minutes to 
many hours to determine whether the ob 
struction is due to mechanical closure or 
merely to sptsm Frequently, 18 or 24 hour 
films are required to demonstrate tbe presence 
or absence of intrapentoneaf spiff Thus ty* 
tcrosalpmgographj and pneumoperitoneum 
are used to complement or supplement them 
formation obtained by means of the Rubin 
test, all of which is of extreme value m arm 
ing at a correct diagnosis 
By rrv'ans of the combined uterosalpingog 
raphy and pelvic pneumoperitoneum, the 
pelv ic status may be dearly v isualizcd on the 
roentgen film 1 he iodized oil indicates the 
character of the uterine canty a"d tubal 
lumens, site of tubal obstruction, or perme 
ability, and the gas permits organ outlines 
and relationships to be clearly registered bv 
means of the contrasting gaseous medium 
The development of these methods o> 
roentgen v lsualization of the pelvic organs n-s 
indeed been a most useful diagnostic aid 
particularly in the study of sterility , but abo 
in the diagnosis of obscure and disputed 
gynecological conditions tn general From an 
experience of many years I can heartiy 
recommend their employment as a part of the 
sterility study It has been repeatedly shown 
that pneumoperitoneum by the transutenne 
or transabdonnnal route is free from danger, 
and that the x ray films of the pelvic organs 
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Cases 

Primary 


146 

Secondary 


54 

Infertility (relative) 



Sterility 


97 

Relative — Male 

25 Female 

69 

Absolute— Male 

n Female 

8 

Total 

3 6 

77 

Both 

16 


Duration of involuntary barrenness 



— i to 20 years, average, 3 3 years 

obtained m this manner possess a greater 
diagnostic value than those taken with trans- 
uterine contrast media alone When both 
methods are used together, one is able to 
ascertain the maximum information concern- 
ing the structure, development, alteration, 
and relationship of the pelvic organs short of 
actual laparotomy 

The relation of endocrines to sterility is a 
chapter by itself I feel that much has been ac- 
complished in the past few years in the study of 
the hormones but likewise believe that many of 
our present views concerning their actions will 
be altered in the future The most promising 
developments in relation to the sterility prob- 
lem seem to me to be the identification of 
ovulation time, the establishment of facts re- 
garding single or multiple ovulation in the 
cycle, further evidence of viability or ferti- 
lizability of ova, and accumulation of more 
clinical data upon the fertility-sterility re- 
lationships in the sex cycle 

Endometrial biopsy obtained by suction 
curette (4) or other suitable instruments may 
prove of value in determining whether or not 
ovulation occurs; when performed in the 
premenstrual phase of the cycle, it is pre- 
sumed that no ovulation has occurred if the 
sections reveal only the proliferative non-sec- 
retory stage The bleeding m such a case is 
anovulatory in type Unless ovulation occurs, 
followed by corpus luteum formation, the 
secretory phase of the endometrial cycle is 
absent. Davis and Kofi showed that follicle 
ripening can be stimulated artificially in the 
human by the injection of gonadogen (hor- 
mone from pregnant mares’ serum) at any 
phase of the cycle and that frequently more 
than 1 ovum is thus produced In half of 
their cases, ovulation occurred in 18 to 36 


TABLE II —ETIOLOGY OE FEMALE STERILITY 



No of 

No of 

Etiological factor 

cases 

Etiological factor 

cases 

No apparent 

73 

Previous abortion 

9 

Cervicitis, erosion 

35 

Bicomuate uterus 

3 

Hypoplasia 

23 

Hypomenorrhea 

2 

Tubal obstruction, 


Polymenorrhea 

1 

complete 

15 

Pelvic mass 

2 

Tubal obstruction, 


Cervical stenosis 

2 

partial 

5 

Anemia 

2 

Ovanan cyst 

13 

Hypothyroidism 

2 

Bilateral polycystic 


Hyperthyroidism 

1 

Ovary 

12 

^Prolapse 

1 

Obesity 

12 

Intact hymen 

2 

Retroversion 

10 

Vaginismus 

1 

Adhesions 

9 

Previous laparotomy 

47 


Fibroids 7 

hours after injection Other studies (7) indi- 
cate that 2 ovulations occur regularly in the 
cycle This, however, is not borne out by the 
work of Rubinstein, Burr, and others The 
Ogino-Knaus theory limits fertility to about 5 
days in the mid-interval, with the fifteenth 
day before menstruation as the definite ovula- 
tion date On the other hand, the recognized 
infrequency of regular menstrual cycles and 
the undoubted occurrence of conceptions m 
the so called “safe period” are evidences that 
ovulation may not bear the accepted constant 
time relationship to menstruation in many 
women (12) 

The present study is based upon the analy- 
sis of 200 couples examined in private prac- 
tice since our previous report. Infertility 
plays a greater role in the present incidence, 
as 103 matings are so classified as against 97 
in the sterility grouping In our former series, 
there were 57 infertile and 243 sterile couples 
In both groups, primary infertility or sterility 
occurred about 3 times as frequently as did 
secondary The incidence of male and female 
factors and proportion of absolute and relative 
sterility are shown 111 Table I 

In the list of etiological factors, uterine 
hypoplasia, tubal obstruction, previous abor- 
tion , and chronic en do cervicitis continue to pi ay 
a significant part (Table II). The male partner 
is shown to be directly responsible in slightly 
over one-third of the cases of sterility, and 
among the infertilities, substandard sperm 
specimens were not infrequently revealed 
Huehner tests were carried out in 125 couples, 
and in cases of unsatisfactory results, condom 
and urological tests were routine^ requested 
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TABLE III — feTERJLITY TESTS 

Iluehner* postcoital , Js 

Rubrt pattncv sj j 

Lipiodol ,, 

Pneumoperitoneum, alone or combined with lipi idol 4 i 

TABLE IV — -SURGICAL TREATMENT OF 
STERII ITY GROUP (tEHVLE) 

No of N .( 


TABLE \ —PREGNANCY FOLLOWING 
INVESTIGATION AND TREATMENT 


Infertile matwrs 
rregcarc es (i tubal) 
Sterile matings 
Pregnancies (r tubal) 
Matings 

Total pregnancies 


Mi 

JJ 

W 

V 

300 

66 


4 ? 

*S4 

33 


Cautery 26 

Ovarian resection 14 

Bilateral q 
D ilatation and 
curettage S 

Miomectomy 4 

Salpingostomy 1 

Ibrineotomy t 

Hymenal incision 2 

Oophneectotnj 1 

Tubal patency tests were done in m cases, 
by sterosajpmgography in 42, and peivtc pneu 
mopcritoneum by the transuterme or transab 
dommal route in 41 cases Tubal obstruction 
was encountered in 20, of which 15 were com 
piete and 5 pirtial The incidence of this 
cause in thestcnhtvgroupisapproximately the 
same as in our first scries (20 per cent) We 
have continued the practice of performing the 
Rubin test immediately following Huebner’s 
test in suitable subjects as both expedient 
and practical, and have bad no occasion to 
regret thi* practice In fact, we feel that con 
diiions for fertilization arc favored bv this 
sequence of procedures, carried out within a 
few days of the estimated tunc of ovulation 
Surgical measures were earned out in 73 
patients (Table IV) Linear cervical rauten 
zation was the most frequently employed 
measure and has continuously proved to be 
satisfactory Occasionally a second treat 
ment, using the Kimble or Hy am method was 
required Salpingostomy was performed in 
only x case in this senes (without benefit) and 
wo tubal implantations were done The most 
interesting and most hopeful group from a 
surgical standpoint is that of 9 ca es of stuil 
lty due to bilateral polycystic ovaries In 5 
of these amenorrhea was a feature of the 
clinical picture The diagnosis of significant 
ovarian swellings (Fig 4I »n each case was 
established bv x ray after pneumopento 
neum, and bilateral cortical wedge resection 
resulted in the prompt return of the menses, 


Hysterectomy 

Manchester ptaMic 

Suspension 

Bladder advancement 

'Trai'iriorriiaphy 

Perineorrhaphy 

Salpingo 

oophorectomy 4 

Lysis of adhesions 4 


1 general systemic improvement and restored 
! fertility We have previously described thi 
condition and its treatment (9), and have 
operated upon 32 patients to date with grata 
fy mg results Many of these operations were 
upon single girls, obviously not included in 
this senes, whom we have had occasion to 
observe for several years After Tnamage 
they continued to have normal menstrual 
periods, and some of them have borne chi! 
dren In none of the cases of wedge resection 
have we discovered recurrence of cystic 
ovaries 

From the large percentage of pregnancies 
(Table V) which occurred in the group here 
reported it is apparent that a considerable 
proportion of the matings were only relatively 
infertile and the minority were really -t<m 
There can be but little doubt that if given 
time, a certain proportion of apparently in 
fertile women eventually succeed in becoming 
pregnant without investigation or treatment, 
as occurred in 9 of the patients in this senes 
On the other hand among couples apparently 
healthy pregnancy is often delayed for an 
indefinite time even though no contraciptivc 
is used, and an investigation is urgently re 
quested by them In others, pregnancy fol 
lows immediately after the Huehrer and 
patency tests are performed and before any 
other treatment becomes indicated This 
fact strengthens our belief that the patercy 
test with gas or v ith opaque media has 
therapeutic as well as diagnostic value Frcg 
nancy occurred m 15 4 per cent of the sterile 
matings after treatment of one or both mates 
and in 49 per cent of the infertile matings 
In 5 of the htter, repeated pregnancies oc 
curred This incidence of S 3 P er ccnt ' or thc 
200 couples is decidedly higher than in our 
previous series (193 per cent) It is out 
feeling that instruction in sex habits, timing 
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Fig 1 Transabdominal pneumoperitoneum Patient 
aged 2i, primary amenorrhea Extreme genital hypo- 
plasia (fetal type) A diagnosis of absolute sterility w as 
made 

of coitus in relation to the estimated fertile 
phase of the cycle, and general measures have 
been helpful (Table V) Glandular therapy 
played but a small part, its chief virtue resting 
in thyroid extract Estrogenic preparations 
were used in the treatment of hypoplasia and 
despite little change in the uterine size, preg- 
nancy sometimes occurred One hesitates, 
however, to credit the results to the therapy 
employed in a small series Of many hormonal 
preparations tried from time to time, no 
striking results have been observed with any 
particular preparation The hormone now 
available from the serum of pregnant mares 
has been shown to stimulate ovulation in the 
human, and it is highly probable that this 
agent will prove of practical value in certain 
types of sterility Favorable results should be 
expected from such therapy in minor grades 
of hypoplasia associated with immature or in- 
active ovaries, and m cases of anovulatory 
bleeding When the ovaries have become 
polycystic, however, no result can be expected 
from hormone therapy Surgery is then indi- 
cated 

CASE REPORTS 

Case i M \V , aged 2S years, married 6 years, 
nulligravida Patient’s menses were always irregu- 
lar, occurring every 5 to 6 weeks The Huehner and 
patency tests proved satisfactory X-ray films taken 
after transuterine pneumoperitoneum revealed bi- 



Fig 2 Transuterine pneumoperitoneum and hystero- 
salpmgography Bicornuate uterus, patent tubes, right 
cystic ovary A diagnosis of relative infertility was made 


lateral polycystic ovaries A wedge cortical resec- 
tion was performed on January 7, 1936 Menses im- 
mediately after became regular until May 25, 1936, 
when the patient became pregnant and delivered at 
term 

Diagnosis Female sterility Operative treatment 
restored fertility 

Case 2 S S , aged 32 years Secondary sterility, 
4 years Patient had had previous abortions The 
Huehner and patency tests proved satisfactory, 
amenorrhea followed tests A laparotomy was car- 
ried out 2 months later for a ruptured ectopic preg- 
nancy 

Diagnosis Infertility Tubal pregnancy followed 
patency test 

Case 3 H S , aged 29 years, married 8 years 
Patient’s menses were irregular and profuse occur- 
ring every 28 to 32 days Curettage revealed a 
polypoid endometrium The Huehner and patency 
tests proved satisfactory X-ray films taken after 
pneumoperitoneum revealed a few small fibroids 
and a cystic left ovary At laparotomy, myomec- 
tomy, ovarian resection, and appendectomy were 
performed Patient became pregnant 8 months 
later 

Diagnosis Female sterility. Operative treatment 
restored fertility 

CASE 4 M S , aged 30 years, married $ l /Z years, 
nulligravida Patient’s menses were regular Her 
uterus was hypoplastic Patient was given sisto- 
mensin for d> smenorrhea The Huehner and patency 
tests proved satisfactory Rhythm for fertility was 
advocated Second Huehner and patencx tests were 
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Fig 3 Transtiterme pneumoperitoneum and hj»tero~ 
salpingography Loft adnexa previously removed 
gically Right tube patent to gas and tills with opaque 
media right o\ anaa cj st A diagtvo is of secondary stenl 
Uy was made 

followed immediately bv pregnancy and patient <!e 
Iivered at term 

Diagnosis Infertility Fecunditv restored after 
repeated patenev tests 

Case 5 S W aged »j years married 2H tears 
nulligravtda This patient complained of sterility 
and failure of intromission Her husband was op 
erated upon twice ior hvpospadias However the 
operations were unsuccessful and resulted in a sharp 
ventral curve of the phallus on erection The eyacu 
late specimen on examination proved atisfactory 
Artificial insemination was carried out on five 
occasions at the time of estimated ovulation A 
patency test was followed by pneumoperitoneum 
The films revealed bilateral polvcvstic ovaries A 
wedge cortical re ection was done Artificial msemi 
nations were repeated after 6 regular men trual 
periods without result Intravaginal injection of 
sperm following attempted coitu' was advi ed The 
husband was referred to a urologist but re/u ed 
further surgery 

Diagnosis Male and female stenlitv 'surgical 
treatment of both partners Failure 

Case 6 C L obe e orthodox Jene aged 31 
vears married 1 years Patient men e were ir 
regular occurring every at to *6 dav Coitus wa 
omitted during the first 2 weeks of the cvclt The 
Huehner and patenev tests proved atrdactorv 
Thyroid medication and diet and change of ex 


Fig 4 Transutenne pneumoperitoneum Patent tube* 
bilateral polycystic ovaries \ diagno 1 ol primary stenl 
ity was made 


habits were advocated Patient lost 15 pounds in 
weight The second Huehner and patency tests 
proved satisfactory for thev were followed immedi 
atel) bv prrgnancv and the patient delivered at 
term 

Diagnosis Infertility Fecundity restored bv 
thvroid medication diet set adjustment and re 
peated patency te ts 

Case 7 M L aged 27 vears married 7 years 
Patient s men 'Os w ere irregular The Huehner test 
revealed necrospermia The patenev test proved 
satisfacton The Huehner test was repeated after 
urological treatment and showed a few active sper 
matozoa The patenev test again proved sati fac 
torv Pregnancv immediately followed and the pa 
tient delivered at term 

Diagnosis Male stenlitv Fecunditv re tored 
after treatment of male 

CaseS A L aged 0 vears married 16 months 
nulligravida Male a«permia \ ray films taken 
after pneumoperitoneum revealed a right dermoid 
cyst At laparotomv a right oophorectomv left 
ovarian resection and appendectomv were per 
formed At a second lapirotomy 5 years later 
mvomectomv wa performed Five vears later at a 
third laparotomv hvcterectomv for multiple fibroid 
wa carried out 

Diagnosi Male and female ab otute stenlitv 
Case 0 AC aged 32 vears married 8 years 
The Huehner test revealed necrospermia Irologicai 
therapv wa carried out but no improvement oc 
curred 

Diagnosi Male terilitv 
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Case io E H , aged 30 years, married years 
The Huehner test revealed necrospermia Urological 
examination revealed unsatisfactory sperm The 
Rubin test proved non-patency A tubal obstruc- 
tion was present 

Diagnosis Male and female absolute sterility 

Case ii L F , aged 31 years, married 2 years 
Menses were irregular occurring every 1 to 5 
months X-ray films taken following pneumoperi- 
toneum revealed bilateral polycystic ovaries A 
wedge cortical resection was done The menses be- 
came regular and pregnancy occurred 1 year later 
A spontaneous 5 month miscarriage resulted 

Diagnosis Female sterility Fertility restored 
following ovarian resection 

SUMMARY AND CONCLUSIONS 

1 In this analysis of 200 childless couples, 
infertility was more frequently encountered 
than sterility 

2 The male partner was responsible for 
about one-third of reproductive failures 

3 Roentgenographic methods (pneumo- 
peritoneum and hysterosalpingography) were 
of material value in the investigation of the 
female partner 

4 Pregnancy occurred in almost half of 
the matings in the infertility group and in only 
15 4 per cent in the sterility group after in- 
vestigation and treatment 


5 Successful treatment in the infertility 
group was chiefly attributable to cervical 
cauterization, patency tests, and sex adjust- 
ments In the sterility group, hormone 
therapy in the male and surgical treatment in 
the female were at times successful 

Note — I gratefully acknowledge the valuable assistance 
of my colleague, Dr M L Leventhal, and my associates, 
Dr M R Cohen and Paula Bennett, in preparing the ma- 
terial for this paper 
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Tif, 3 Transuterwe pn eu m open ton rum and hystem 
salpingography Left adnexa previously removed sur 
gicnlly Kight tube patent to gas and nils with opaque 
media right ov arian cv st \ diagnosis of secondary ten! 
*t> was made 

followed immediately by pregnanes and patient de 
livered at term 

Diagnosis Infertility Fecundity restored after 
repeated patency tests 

Case 5 S \\ aged 3 years married tH years 
nultigravida This patient complained of sterility 
and failure 0/ intromission Her husband was op 
era ted upon twice for hypospadias However the 
operations were unsuccessful and resulted m a sharp 
ventral curve of the phallus on erection The e;acu 
late specimen on examination proved sati factory 
Artificial insemination was carried out on five 
occasions at the tune of estimated ovulation A 
patency test was followed by pneumoperitoneum 
jhe films revealed bilateral polycystic ovaries A 
wedge cortical resection was done Artificial msemi 
nations were repeated after 6 regular menstrual 
periods without result Intravagmal injection 0/ 
sperm following attempted coitus was advised The 
husband was referred to a urologist but refused 
further surgerv , , , , 

Diagno is Male and female sterilitv burgical 
treatment of both partners failure 

CvSE 6 Cl obe«e orthodox Jewe s aged 31 
years married a years Patients menses were ir 
regular occurring every 21 to 26 days Coitus was 
omitted during the first 2 weeXs of the cvcle The 
Huehner and patency tests proved atisfactorv 
Thyroid medication and diet and change 01 sex 


! • f 


Fig 4 Transuterine pneumoperitoneum Patent tubei 
flilateral polycystic ovaries \ diagno is of primary stem 
lty was made 

habits were advocated Patient lost 15 pounds in 
weight The second Huehner and patency tests 
proved satisfactory for they were followed munroi 
ately bv pregnancy and the patient delivered 11 
term 

Diagnosis Infertility Fecundity restored ov 
thyroid medication diet ex adjustment and re 
peated patency tests 

Case 7 M L aged 27 years married 7 ' eafs 
latient s men es were irregv-Iar The Haenner test 
revealed necro perrma The patenev lest proved 
satisfactory The Huehner test was repeated alter 
urological treatment and showed a few active sper 
matozoa 7 he patency test again proved *at! lac 
tory Pregnancy immediately followed and the pa 
tient delivered at term , 

Diagnosis Male sterility Fecunditv restored 
after treatment of male , 

Case 8 A L aged 20 v ears married 16 months 
nulhgravida Male aspermia N ray films ta e 
after pneumoperitoneum revealed a right o«iw 
cyst At laparotomy a right oopfiorectomv 
ovarian resection and appendectomy were pci 
formed At a econd laparotomy J jears laicr 
myomectomy was performed Five years » * 5 . , 

third laparotomy hv sterectomv for multiple ho 
was carried out . . 

Diagnosis Male and female ab olute sterimv 

CxsEp AC aged 3* vears mame.1 8>ears 

The Huehner lest revealed necrosperrma Croiogic 
therapy wa carried out but no improvement oc 
cur red 

Diagno 1 Male sterility 


TCHIBUKMACHER : SURGICAL ANATOMY OF CAROTID SINUS NERVE 741 


Carotid body The carotid body, also known 
as ganglion or paraganglion intercaroticum, 
glandula carotica, glomus caroticus, has been 
described in mammals, birds, and reptiles and 
was presumably identified in amphibia and 
fishes (Ask-Upmark). There are a number of 
hypotheses as to its origin It was, for 
instance, assumed to be in the pharyngeal 
wall, sympathetic plexus, or in the adventitial 
tunics of the carotid vessels (Hammar). 
Hering thought with some reason that the 
carotid body belongs with the glands secreting 
a specific substance in the nature of adrenalin, 
the presence of which, however, could not be 
demonstrated by Aszodi and Paunz in the 
carotid body of rabbits 

Whatever the nature of the carotid body, it 
is definitely established that it is connected 
with the carotid sinus and receives branches 
from numerous nerves (glossopharyngeal, sym- 
pathetic, upper laryngeal, vagus, and hypo- 
glossal) Some investigators (Ask-Upmark, 
Princeteau, Gerard and Billingsley, and 
others) speak of branches derived also from 
the intercarotid plexus which, as has been 
emphasized, is formed by the sympathetic, 
vagus, glossopharyngeal, and, partly, by the 
hypoglossal nerves 

F de Castro described a periglandular 
nervous plexus of the carotid body Such a 
plexus is formed by single branches of the 
upper cervical sympathetic ganglion, mter- 
carotid nerve in loto, a branch of the glosso- 
pharyngeal nerve, and the pharyngeal branch- 
es of the vagus nerve 

PERSONAL OBSERVATIONS 

On the whole, the problem of the carotid 
body and its nerve supply has been studied 
mainly in its relationship to the heart and 
aorta and m a rather small number of speci- 
mens The reason is that the ordinary meth- 
ods of dissection of the delicate nerve twigs 
are time consuming and the nerve twigs are 
easily damaged, thus necessitating repeated 
dissection of certain parts of cadavers which 
must be fresh always The largest number 
used for such studies was by Cordier and 
Coulouma (15 cadavers) while in my work I 
use d 35 The dissection was done by the 
method of Worobiew and v T as not confined to 


the neck but extended to the regions of the 
head innervated by the second and third 
branches of the trigeminal nerve These addi- 
tional dissections enabled me to investigate 
the connections of the trigeminal areas with 
the carotid sinus and to give a morphologic 
explanation for the painful syndromes of the 
temporal and parietal regions as described by 
Heymanovitch 

PERSONAL INVESTIGATIONS 

I used only fresh cadavers which had not 
been preserved in special fluids, such as a 
solution of formaldehyde The head was 
sawed sagittally into two equal parts in which 
two topographic regions (regio colli and regio 
capitis) were carefully mapped out An inci- 
sion of the skin was made along the lower 
border of the mandible and extended under- 
neath the ear, through the mastoid, and down 
the lateral border of the trapezius muscle; a 
thread was passed through the incised border 
and by pulling it up it was possible to demon- 
strate the superficial muscles of the neck By 
turning upward and downward the cut seg- 
ments of the platysma and sternocleidomas- 
toid muscles one could see the region of the 
carotid arteries The specimen then w r as kept 
for 1 or 2 hours under a continuously flowing 
stream of water which made the cellular 
tissues friable and easy to dissect by Woro- 
biew’s method (under constantly falling drops 
of v r ater) The falling of the drops caused 
further swelling of the tissues and made it 
possible to demonstrate macroscopically the 
minutest ramifications of nerves scarcely vis- 
ible even when dissected with the finest 
anatomic pincers and special needles It v’as 
thus possible to visualize (from the side of the 
skin) the topography of the carotid sinus 
nerve, its relation to the carotid artery, and 
some of its connections with nerves which 
could be studied at a given level In order to 
make visible the origin of the carotid sinus 
nerve, we had to cut through the dorsal half 
of the digastric muscle, to shift laterally, to 
remove completely in some cases even the 
internal jugular vein, and to raise the border 
of the parotid gland This also enabled me to 
study the cranial nerves at the place of their 
emergence from the jugular foramen Removal 



SURGICAL ANATOMY OF CAROTID SINUS NERVE AND 
INTERCAROTID GANGLION 
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T HE term carotid sinus (bulbus or complex relations bet \een this e and the 
sinus carottcus) is applied to a dt intercarotid ganglion and that the nerves 
lated portion of the internal carotid emanating from the carotid sinus do not ter 
artery , which lies just above the divi minate in its walla but continue their courses 
sion of the common carotid arterj into its two over the common carotid arterv giving up ter 
main branches This particular segment of the minal twigs to the thjroid, thjmus andpen 
internal carotid artery which has been known cardium For this reason Druencr rejected 
for a long time is also present— though is less Brauecker's designation ‘ ramus caroticas n 
developed— in children, and maj also be dem glossopharyngci’ and suggested the name 
onstrated in embryos and in animats of everj ramus descendens n glossopharyngci ’ F oe 
species In those animals m which the role in Castro enumerated a number of nerves that 
the cerebral circulation is dominated b> the form the plexus surrounding the carotid gan 
occipital artery, the dilated zone is located at glion and particularlj emphazjsed a }> nE ^ e 
the mouth of the latter and noton the internal called b> him “nervus intercaroticus Ac 
carotid arterj cording to Sunder Plassmann and others, this 

The walls of the carotid sinus possess char nerve docs rot remain isolated in its caurse 
actcnstic histologic features— an onion like but forms anastomoses with other neriei 
structure (15) and thinness which is due Ask Upmark, Cordier and Coulouma stateo 

mamlj to the reduced size of the media The that the different nerves connected with t 
external tunic consists of a wide network of carotid sinus form loops and thus give rise 
elastic fibers while the intima is hyperplastic complicated structures of which at least' 
Ask Upmark (1935) emphasized the thicken can be differentiated Hovelacque, ft > 
mg of the adventitial tunic which is provided Binet, and Gajet maintain that the cao 
with a special sjstem of receptors between the sinus branches usually arise (with two or 
collagenous layers ''especially well developed e$) from the mam trunk of the glossop arj 
in the widest portion of the sinus) On the geal nerve 1 centimeter below its 
other hand Druener found no difference from the cranial cavity and that on > J 
between the histologic features of the carotid do they originate from the pharyngea 


between the histologic features of the carotid do they originate irom incpmuy** 
sinus and those of the carotid arterj a> a es of the glossopharyngeal i«vc _ 
whctle further course down the internal carotid art y 

The nerve supply of the carotid sinus is the foregoing nerves form anastomoses^ 
kno \ n under different names ramus caroticus the branches from the v agus and > P of 
n glossopharvngei (Brauecker) ramus des nerves thus participating in the 
ccndens n giossopharv ngei (Druener) and the carotid P lexus > n dC,a\et Brauecker, 
sinus nerve (Knoll Henng) The sinus nerve 

and its anastomoses with the vagus nerve are Damelopolu and others jus v $ 

pictured in the aths of ^paltcholz (Fig 776) that the «nnmation 0 
but is no 'here mentioned in the text usuallj supplied by the p han n 

W< While accepting s term nme itself and 

S,«/ one should bene ,n aaat .he p.1 b™d»jr» ^ ph , 
Fron the laboratory «' rjngcal branches of the vagus superior cer 
by rtof J L ) w. her VIca J sympathetic ganglion and 
(Kharkov 'I'TtT) 1^1 by Dr Gcorgt b itan slona j {> wU h the superior laryngeal nerve 
(Chicago) 
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Fig 3 Illustration of the relationship between the 
superior cervical sympathetic ganglion, c sg .carotid body, 
III, and the carotid sinus nerve, II I, Glossopharyngeal 
nerve, II, carotid sinus nerve, III, carotid body, IV, 
superior laryngeal nerve, V, a branch from the carotid 
body, III, to the superior cervical sympathetic ganglion, 
csg, VI, anastomosis between the carotid sinus nerve 
and the superior cervical sympathetic ganglion, VII, 
vagus nerve, XX , internal carotid artery 

to the pterygopalatal fossa from the side of 
the skin of the face, it was necessary to open 
the pterygoid canal, after the outer wall of 
the orbit had been previously removed 
As dissected specimens usually give poor 
photographs, hand drawings are sometimes 
preferable and one is supplemented in this 
paper for a photograph 

ANATOMIC CONSIDERATIONS 

Figure 1 shows the carotid sinus nerve, II 
The nerve originates by two twigs from the 
stem of the glossopharyngeal nerve /, 1 5 
centimeters below the point of its emergence 
from the cranial cavity The two twigs merge 
to form a single nerve which descends along 
the internal carotid artery At the middle of 
its course the nerve gives off a branch for the 
superior laryngeal nerve, IV, and a little 



Fig 4 This figure illustrates the anastomosis, IV, be- 
tween the carotid body, II, and the superior cervical 
sympathetic ganglion, V I, Glossopharyngeal nerve, 
III, vagus nerve 

below two or three smaller branches for the 
internal carotid artery. In its lower part the 
nerve forms a wide network with terminal 
ramifications ending in the carotid sinus, s c. 
Here also terminate single twigs of the 
glossopharyngeal and vagus nerves (through 
its pharyngeal branch), both nerves receiving 
anastomoses from the carotid sinus nerve (F 
in Fig 2) At the place of bifurcation of the 
common carotid artery the carotid sinus 
nerve breaks up into small twigs which par- 
ticipate in the formation of the sinus caro- 
tid plexus To demonstrate the connection 
between the carotid sinus nerve and the 
mtercarotid ganglion (carotid body) and the 
upper cervical sympathetic ganglion it was 
necessary to cut the internal carotid artery 
and turn the segments upward and down- 
ward (XX m Fig 3) After the carotid sinus 
nerve has given off a branch (VI in Fig. 3) to 
the superior cervical sympathetic ganglion 
(csg), it descends to the bulbus caroticus 
where it divides into two thin branches envel- 
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Fig 3 Illustration of the relationship between the 
superior cervical sympathetic ganglion, erg, carotid body, 
III, and the carotid sinus nerve, II I, Glossopharyngeal 
nerve, II, carotid sinus nerve, III, carotid body, IV, 
superior laryngeal nerve, V, a branch from the carotid 
body, III, to the superior cervical sympathetic ganglion, 
erg, VI, anastomosis between the carotid sinus nerve 
and the superior cervical sympathetic ganglion, VII, 
vagus ner\ e , XX , internal carotid artery 

to the pterygopalatal fossa from the side of 
the skin of the face, it was necessary to open 
the pterygoid canal, after the outer wall of 
the orbit had been previously removed 
As dissected specimens usually give poor 
photographs, hand drawings are sometimes 
preferable and one is supplemented m this 
paper for a photograph 

ANATOMIC CONSIDERATIONS 

Figure i shows the carotid sinus nerve, II 
The nerve originates by two twigs from the 
stem of the glossopharyngeal nerve I, 15 
centimeters below the point of its emergence 
from the cranial cavity The two twigs merge 
to form a single nerve which descends along 
the internal carotid artery At the middle of 
its course the nerve gives off a branch for the 
superior laryngeal nerve, IV, and a little 



Fig 4 This figure illustrates the anastomosis, IV, be- 
tween the carotid body, II, and the superior cervical 
sympathetic ganglion, V I, Glossopharyngeal nerve, 
III, vagus nerve 

below two or three smaller branches for the 
internal carotid artery In its lower part the 
nerve forms a wide network with terminal 
ramifications ending in the carotid sinus, 5 c 
Here also terminate single twigs of the 
glossopharyngeal and vagus nerves (through 
its pharyngeal branch), both nerves receiving 
anastomoses from the carotid sinus nerve (F 
in Fig 2) At the place of bifurcation of the 
common carotid artery the carotid sinus 
nerve breaks up into small twigs which par- 
ticipate in the formation of the sinus caro- 
tid plexus To demonstrate the connection 
between the carotid sinus nerve and the 
intercarotid ganglion (carotid body) and the 
upper cervical sympathetic ganglion it was 
necessary to cut the internal carotid artery 
and turn the segments upward and down- 
ward {XX in Fig 3) After the carotid sinus 
nerve has given off a branch [VI in Fig 3) to 
the superior cervical sympathetic ganglion 
(c s g), it descends to the bulbus caroticus 
where it divides into two thin branches envel- 
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Pic x Illustration of the course of the carotid sinus 
nerve from Us origin (the glossopharyngeal nerve) / 
Glossopharyngeal nerve // carotid sinus rave iff 
pharyngeal branch of the vagus nerv e / 1 superior laryn 
geal nerve V superior cervical sympathetic ganglion 
s c carotid mus 



of the anterior avail of the latter (with Luer s 
small tongs) served the same purpose very 
well In cases in which we intended to deter 
mine more accurately the connections between 
the sympathetic vagus and superior lar>n 
gea! nerves the dissection was begun from the 
median plane of the head This made it pos 
svble to follow up the origin of the anas 
tomoses between the carotid sinus nerve and 
the carotid bod> and m addition demon 
strafe the terminal branches of the nerves 
which descend along the posterior wall of the 
common carotid arterj 

To fulfill m\ second task— the demomtra 

Hon of the anastomose with the ganglia of 

the second and third branches of the tn 
pemmal nerve-tt "as necessary to 1»> opto 
the mastoid region open up the tympanic 
■1mm <M It is done ■” the radicol operation 
of Stacke) (anal canal and tympanic canal 
ml enabled me to trace the Urapamc turte 


from its place of origin in the g!ovoph.irjner 
nerre and lollop up Its further coarse as 
superficial petrosal nerve to the otic £ an ® ' . 
Thu, is well illustrated m specimens m which 
the mandibular nerve has been disscc e , 
the inner side and the internal p *>8 
muscle has been turned down m the 
part of its upper border In the » am P , 
men one could study the superficial petro * 
major nerve and its anastomosis ' 
t> mpamc nm e In order to demot e . U 

further course-under the « a «ne of 
nerve-to the sphenopalatine 
as the ganglion itself I prepared 3 H 

specimens tn which the foregoing s 
mav be seen both from the side of thesUn 
the face and the median (thej 
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possible to detect that the carotid body is 
connected with the carotid sinus nerve, either 
directly or indirectly, through nerves with 
which it forms anastomoses (pharyngeal 
branch of the vagus nerve, a branch of the 
glossopharyngeal nerve, a large nerve bundle 
from the cervical sympathetic ganglion, the 
superior laryngeal nerve, and a branch from 
ramus descendens n hypoglossi) The most 
constant branches come from sympathetic, 
glossopharyngeal, and vagal nerve branches 
Figure 5 demonstrates the anatomic con- 
nections of the carotid body with the ganglia 
of the second and third trigeminal branches 
Clinical observations of the carotid-temporal- 
neuralgic syndrome made it necessary, as has 
been mentioned, to study in fresh cadavers 
with the method of Worobiew the corre- 
sponding areas of the temporal region, notably 
its vascular and nerve supplies I could 
demonstrate the terminal divisions of the 
second trigeminal branch, the zygomatico- 
temporal rami These nerves are constant 
and coincide anatomically with the distri- 
bution of the frontal branch of the superficial 
temporal artery (Fig 6) It was also possible 
to establish a relationship between the ter- 
minal branch of the external carotid and the 
auriculotemporal branch of third division of 
fifth nerve Two branches of this nerve sur- 
round the blood vessel at joint end of mandible 
and, without giving off branches, run upward 

Our preparations thus enabled us to estab- 
lish definitely that the terminal branches of 
zygomaticotemporal ramus belong only to the 
vascular territory supplied by the frontal 
branch of the terminal branch of the external 
carotid, and to prove a relationship of the 
carotid sinus to the ganglia of one of the 
cranial nerves. 

Ibelievethat these facts may shed somelight 
on the role the carotid sinus and carotid body 
play in normal and pathological conditions 

CONCLUSIONS 

1 The carotid sinus nerve arises, as a rule, 
from the trunk of the glossopharyngeal nerve. 


2 This nerve is connected: (a) with the 
trunk of the vagus nerve; (b) with its pha- 
ryngeal branches; (c) with the upper cervical 
sympathetic ganglion; (d) with the carotid 
body; and, much more rarely, (e) with the 
superior laryngeal nerve and the branches of 
the glossopharyngeal nerve 

3 A small number of the branches enter 
from above the plexus enveloping the internal 
carotid artery, some end in the carotid body 
while others continue on their way down along 
the common carotid artery 

4 The carotid body is connected with the 
upper cervical sympathetic ganglion, with 
the glossopharyngeal nerves, and with the 
vagal nerves 

5 Jacobson’s nerve, n tympanicus, con- 
nects the carotid sinus nerve with the spheno- 
palatine and otic ganglia 

6 The terminal branches of the zygomati- 
cotemporal ramus (from second trigeminal 
division) belong to the territory supplied by 
the frontal branch of the terminal branch of 
the external carotid 
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f 'K S The drsmrtg (llustnte* tlr ittaiiorvSip between 
the carotid sinus nerve I earotidbody II and nhenonaU 
tine ganglion III II Larger superficial petrosal nerve 
J glossopharyngeal nerve 1/ tympanic nerve ( If 
superior sympathetic cervual ganglion 1 I/I vidian canal 
I\ eternal carotid artery V internal carotid artery 
Gg gassen m ganglion with the three branches (i j j) 

oping the carotid sinus in the wall of which 
they art buried Another branch descends 
into the intercarotid ganglion at its medial 
border while at the opposite border one can 
set the branch connecting the superior cer 
vital sympathetic ganglion with the inter 
carotid ganglion (Fig 4) 

In other specimens it was possible to dem 
onstrate the connections betw een the carotid 
sinus nerve and the intcrcarotid ganglion 
(carotid body) with the vagus as well as with 
the sphenopalatine ganglion The sphtnopa! 
atine ganglion in its turn is connected with 
the petrous ganglion of the ninth nene and 
through the tympanic nerve or superficial 
petrosal nerve (minor) with the second branch 
of the trigeminal nene The superficial 
petrosal nene (minor) 15 connected with the 
otic ganglion situated on the mtsial surface 
of the third trigeminal nene 
On the basis of our investigations \u cstab 
lished the fact that the carotid sinus nine 
arises as a rule from the main trunk. 0/ the 



glossopharyngeal nene, usually with one 
sometimes with two, branches In its course 
this nerve gives off numerous branches, 
especially from its loner half which join the 
main vagus trunk or its lower pharyngeal 
branches and also tnigs from the upper cet 
\ical sympathetic ganglion A small number 
participate in the formation of the plexus 
which surrounds and follows the internal 
carotid artery while another part ends in the 
carotid sinus The branches descending on rts 
dorsal surface belong to the superior laryngeal 
nerve The carotid body (intercarotid gun 
ghon) which as has been emphasized >» 
situated at the bifurcation of the common 
carotid artery can always be found in the 
tissues of a fresh cadaver Tor this purpose 
it is necessary to turn down the trunk of the 
common carotid artery and sometimes top'll 
the mam carotid branches sidewise and care 
fully to dissect the tissues under falling drops 
0/ water The form of the carotid body 
vanes it is oval or may appear as a smal 
ganglion with irregular borders, sometime 5 it 
is spider Me provided with numerous nervt 
branches Its size varies from a rclativey 
large pinhead to that of a chern pit 
render more visible the connections 01 t e 
carotid bodv with different nerves Ui»neces 
saiy to shift the blood vessels Then it 18 
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possible to detect that the carotid body is 
connected with the carotid sinus nerve, either 
directly or indirectly, through nerves with 
which it forms anastomoses (pharyngeal 
branch of the vagus nerve, a branch of the 
glossopharyngeal nerve, a large nerve bundle 
from the cervical sympathetic ganglion, the 
superior laryngeal nerve, and a branch from 
ramus descendens n hypoglossi) The most 
constant branches come from sympathetic, 
glossopharyngeal, and vagal nerve branches 
Figure 5 demonstrates the anatomic con- 
nections of the carotid body with the ganglia 
of the second and third trigeminal branches 
Clinical observations of the carotid-temporal- 
neuralgic syndrome made it necessary, as has 
been mentioned, to study in fresh cadavers 
with the method of Worobiew the corre- 
sponding areas of the temporal region, notably 
its vascular and nerve supplies I could 
demonstrate the terminal divisions of the 
second trigeminal branch, the zygomatico- 
temporal rami These nerves are constant 
and coincide anatomically with the distri- 
bution of the frontal branch of the superficial 
temporal artery (Fig 6) It was also possible 
to establish a relationship between the ter- 
minal branch of the external carotid and the 
auriculotemporal branch of third division of 
fifth nerve Two branches of this nerve sur- 
round the blood vessel at joint end of mandible 
and, without giving off branches, run upward 

Our preparations thus enabled us to estab- 
lish definitely that the terminal branches of 
zygomaticotemporal ramus belong only to the 
vascular territory supplied by the frontal 
branch of the terminal branch of the external 
carotid, and to prove a relationship of the 
carotid sinus to the ganglia of one of the 
cranial nerves 

I believe that these facts may shed some light 
on the role the carotid sinus and carotid body 
pl in normal and pathological conditions 

CONCLUSIONS 

i The carotid sinus nerve arises, as a rule, 
from the trunk of the glossopharyngeal nerve 


2 This nerve is connected: (a) with the 
trunk of the vagus nerve; (b) with its pha- 
ryngeal branches; (c) with the upper cervical 
sympathetic ganglion; (d) with the carotid 
body; and, much more rarely, (e) with the 
superior laryngeal nerve and the branches of 
the glossopharyngeal nerve 
3. A small number of the branches enter 
from above the plexus enveloping the internal 
carotid artery; some end in the carotid body 
while others continue on their way down along 
the common carotid artery 

4 The carotid body is connected with the 
upper cervical sympathetic ganglion, with 
the glossopharyngeal nerves, and with the 
vagal nerves 

5 Jacobson’s nerve, n tympanicus, con- 
nects the carotid sinus nerve with the spheno- 
palatine and otic ganglia 

6 The terminal branches of the zygomati- 
cotemporal ramus (from second trigeminal 
division) belong to the territory supplied by 
the frontal branch of the termmal branch of 
the external carotid 
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RESISTANCE OF PERIPHERAL TISSUES TO ASPHUIA AT 
VARIOUS TEMPERATURES 

FREDERICK. M 


UOATIONS OT LIMBS 

S EVERAL recent papers (0 have de 
scribed the effects of the application 
of tourniquets to the kgs of expen 
mental animals The local effects are 
reactive hyperemia and inflammation and 
para!> sis and anesthesia of variable degree 
and duration, all governed by the length of 
time of the ligation Excessively prolonged 
application of the tourniquet necessarily re 
suits in gangrene, from 2 causes, (a) lack of 
blood supply for a time longer than that for 
which the tissues can withstand asphyxia, 
(b} direct pressure effects in the zone of liga 
tion, m the form of ulceration, necrosis, in 
feption and thrombosis, follow ed by gangrene 
of the more distal parts These secondary 
results 01 pressure commonly occur sooner 
than those from the lack of blood supply 
menuont d under (a) hence it is not always 
a simple matter to determine accurately the 
maximum duration of asphyxia w hich can be 
followed by complete and permanent re 
covery 

The constitutional effect of tourniquet 
application is a pure and typical form of 
secondary shock, which has been studied bv 
a senes of authors experimentally and clini 
cally In degree it may range from tnvjal to 
fatal It is governed by 2 factors namely 
the duration of ligation and the mass and 
character of the tissue ligated The time 
limit of the local resistance to asphv xia men 
tioned above, can be learned only by applying 
the tourniquet to a mass of tissue too small to 
cause fatal shock even with the longest dura 
tion of a^pby xia As the w ritcr has shown the 
experimental shock tn animals can be stand 
ardized by ligating definite portions of the 
limbs for definite periods In man fatal 
shock is known to result from constriction of 
the thigh for an uncertain time The blocking 
of circulation in the upper arm (for an un 


known but obviously long time) has been 
reported by Cannon as a cause of fatal shock 
This is the smallest mass of peripheral tissue 
which is known to be capable of producing 
fatal shock by ligation, and by comparison 
with animals it may be assumed that a toumi 
quet below the elbow could not give rise to 
fatal shock regardless of the time 
The activity of tissue metabolism may fur 
msh a reason for difference in the tolerance 
limits for asphyxia in different species But 
when the tourniquet is applied carefully in 
order to reduce pressure effects to a minimum 
the differences between the mammalian 
species ordinarily used in the laboratory do 
seem to be extreme The leg tissues of the rat 
can tolerate at least 13 hours of circulatoiy 
stasis or possibly more if pressure effects 
could be further prevented An experiment 
published elsewhere (1) illustrated the sur 
vival of a dog’s leg after stoppage of circvU 
Uon for 1 s hours Results m the rabbit and 
cat have been similar It is not claimed that 
these periods reprc 0 ent the extreme limit of 
tolerance Wilson and Roome found gan 
grene absent in dogs’ legs after complete 
arrest of blood flow for as long as 20 hours, but 
the permanency- of the survival of tissues was 
not demonstrated As the human metabo' sm 
is slower than that in the smaller species, lh 
endurance of asphyxia should be fully as Ions 
and mav perhaps be lonper Cannon s report 
of fatal shock after 24 hours ol compression 
of a man s thigh between logs made no men 
tion of gangrene, and other instances of pro 
longed resistance can be found in su-g’^I 
literature 

On the other hand, inquiry among surgeons 
reveals a vague belief that a tourniquet may 
cause sloughing if it stops circulation for more 
than 3 to 5 hours This fear may perhaps 
hive its origin m ca»es complicated with 
vascular disease wounds, infections, or gen 
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eral weakness In occasional emergencies the 
prolonged application of a tourniquet may 
be compulsory, regardless of the temporary 
paralysis which follows, and the ability of the 
tissues to withstand very long asphyxia should 
be better understood There is greater danger 
of constitutional shock, and all possible clini- 
cal observations should be collected to estab- 
lish the length of time required for tourni- 
quets in definite locations to create this dan- 
ger It must be remembered incidentally that 
general weakness from hemorrhage, infection, 
or any other cause predisposes a patient or 
animal so powerfully that an otherwise slight 
shock may prove fatal 

LIGATIONS OF NECK TISSUES 

In a series of rats and cats, attempts were 
made at massive ligations of cervical tissues 
for periods of 2 to 8 hours The usual method 
was to make one vertical incision in the mid- 
line and another parallel as far to the side as 
possible Blunt dissection was then carried 
down as deeply as possible, so that finally one 
elastic ligature applied at the top and another 
at the bottom produced complete asphyxia of 
most of the tissue of one side of the neck, con- 
sisting of skin, muscles, thyroid, and the 
jugular veins and contents of the carotid 
sheath 

No, animals died as a direct result of such 
ligations of the vagus nerve, the jugular veins 
and the carotid artery, even when the pro- 
cedure was repeated on the other side of the 
neck after 2 or 3 weeks Any cardiac dis- 
turbance seemed to be temporary or unim- 
portant A sympathetic influence' was often 
noticed in abduction of the eyeball, narrowing 
of the pupil, and contraction of the nictitating 
membrane The general plan was spoiled by 
a difficulty which has been encountered in all 
parts of the body in rats and which prevailed 
likewise in the necks of cats Ligatures applied 
directly m contact with the tissues, without 
the protection of intervening skin, tend 
strongly to obliterate vessels and produce 
necrosis in the soft tissues of small animals 
I' or this reason only the 2 hour ligations were 
endured, and it was impossible to learn the 
true tolerance of the neck tissues for asphyxia 
In larger species, such as dogs and man, the 


vessels are larger and the tissues tougher, so 
that temporary ligation of the exposed tissues 
is more feasible Unfortunately, it was not 
possible to repeat experiments of this type 
on larger dogs Under any conditions, the 
influence of a wound will be to reduce the 
resistance to asphyxia 

LIGATIONS OF TONGUE 

Light rubber ligatures were placed between 
1 and 2 centimeters from the tip of the tongue 
in a series of dogs and cats, for periods of 4 to 
8 hours Certain special provisions are neces- 
sary in such experiments The tongue must 
not be allowed to become too dry Also, it 
must not be confined too completely within 
the mouth, where the continuously elevated 
temperature is unfavorable for survival It 
must be guarded against injury by the teeth, 
not only during the ligation but particularly 
for a number of days afterward, because the 
combination of swelling, paralysis, and anes- 
thesia makes it extremely liable to injury, 
ranging from complete amputation to mere 
tooth punctures which open the way to in- 
fection and gangrene 

These requirements could seldom be ful- 
filled perfectly, but in successful cases it was 
proved that the tongue can withstand at 
least 8 hours of asphyxia This is logically 
to be expected, since the organ is composed 
essentially of mucous membrane and muscles, 
and has an abundant blood supply Theoreti- 
cally, if it could be ligated under strictly the 
same conditions as the limbs, it should with- 
stand the same duration of asphyxia In 
practice, however, aside from the above dif- 
ficulties, it is probable that the mucous mem- 
brane will be less resistant than skin to direct 
pressure, and that therefore ulceration at the 
zone of ligation will be more serious and will 
shorten the time limits 

The local reaction in the tongue is also more 
intense than that in the limbs, the hyperemia 
and edema being very great Under favorable 
conditions they gradually subside Also, the 
complete paralysis which exists after a 4 to S 
hour ligation diminishes in the course of a 
week or more, with the result that resto- 
ration of the function of the tongue becomes 
complete 
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eral weakness In occasional emergencies the 
prolonged application of a tourniquet may 
be compulsory, regardless of the temporary 
paralysis which follows, and the ability of the 
tissues to withstand very long asphyxia should 
be better understood. There is greater danger 
of constitutional shock, and all possible clini- 
cal observations should be collected to estab- 
lish the length of time required for tourni- 
quets in definite locations to create this dan- 
ger. It must be remembered 1 ncidentally that 
general weakness from hemorrhage, infection, 
or any other cause predisposes a patient or 
animal so powerfully that an otherwise slight 
shock may prove fatal 

LIGATIONS OF NECK TISSUES 

In a series of rats and cats, attempts were 
made at massive ligations of cervical tissues 
for periods of 2 to 8 hours The usual method 
was to make one vertical incision in the mid- 
line and another parallel as far to the side as 
possible Blunt dissection was then carried 
down as deeply as possible, so that finally one 
elastic ligature applied at the top and another 
at the bottom produced complete asphyxia of 
most of the tissue of one side of the neck, con- 
sisting of skin, muscles, thyroid, and the 
jugular veins and contents of the carotid 
sheath 

No animals died as a direct result of such 
ligations of the vagus nerve, the j'ugular veins 
and the carotid artery, even when the pro- 
cedure was repeated on the other side of the 
neck after 2 or 3 weeks Any cardiac dis- 
turbance seemed to be temporary or unim- 
portant A sympathetic influence' was often 
noticed in abduction of the eyeball, narrowing 
of the pupil, and contraction of the nictitating 
membrane The general plan was spoiled by 
a difficulty which has been encountered in all 
parts of the body in rats and which prevailed 
likewise in the necks of cats Ligatures applied 
directly in contact with the tissues, without 
the protection of intervening skin, tend 
strongly to obliterate vessels and produce 
necrosis in the soft tissues of small animals 
I or this reason only the 2 hour ligations were 
endured, and it was impossible to learn the 
true tolerance of the neck tissues for asphyxia 
In larger species, such as dogs and man, the 


vessels are larger and the tissues tougher, so 
that temporary ligation of the exposed tissues 
is more feasible. Unfortunately, it was not 
possible to repeat experiments of this type 
on larger dogs Under any conditions, the 
influence of a wound will be to reduce the 
resistance to asphyxia 

LIGATIONS OF TONGUE 

Light rubber ligatures were placed between 
1 and 2 centimeters from the tip of the tongue 
in a series of dogs and cats, for periods of 4 to 
8 hours Certain special provisions are neces- 
sary in such experiments The tongue must 
not be allowed to become too dry Also, it 
must not be confined too completely wit hin 
the mouth, where the continuously elevated 
temperature is unfavorable for survival It 
must be guarded against injury by the teeth, 
not only during the ligation but particularly 
for a number of days afterward, because the 
combination of swelling, paralysis, and anes- 
thesia makes it extremely liable to inj’ury, 
ranging from complete amputation to mere 
tooth punctures which open the way to in- 
fection and gangrene 

These requirements could seldom be ful- 
filled perfectly, but in successful cases it was 
proved that the tongue can withstand at 
least 8 hours of asphyxia This is logically 
to be expected, since the organ is composed 
essentially of mucous membrane and muscles, 
and has an abundant blood supply Theoreti- 
cally, if it could be ligated under strictly the 
same conditions as the limbs, it should with- 
stand the same duration of asphyxia In 
practice, however, aside from the above dif- 
ficulties, _ it is probable that the mucous mem- 
brane will be less resistant than skin to direct 
pressure, and that therefore ulceration at the 
zone of ligation will be more serious and will 
shorten the time limits 

The local reaction in the tongue is also more 
intense than that in the limbs, the hyperemia 
and edema being very great Under favorable 
conditions they gradually subside Also, the 
complete paralysis which exists after a 4 to 8 
hour ligation diminishes in the course of a 
week or more, with the result that resto- 
ration of the function of the tongue becomes 
complete 



74 S 


SURGERY, GYNECOLOGY AND OBSTETRICS 


INFLUENCE OF ELEVATED TEMPERATURE 
Llevations of only a few degrees of tern 
perature multiply the effect of asphyxia, so 
that either local gangrene or fatal shock may 
result within a fraction of the time required 
at room temperature 

An illustration is furnished by a rat which 
had one hind leg ligated and immersed in 
water at 38 to 39 degrees C for 2 hours The 
red cell count rose from 7,500,000 before, to 
8,750,000 at the end of ligation, presumably 
because of warmth and struggling After re 
lease, the hyperemia and swelling were much 
greater than after a 2 hour ligation at room 


betic gangrene should be replaced by a very 
guarded and selective use Some surgeons 
already av oid its use in embolism and similar 
conditions, but the principle seems to be not 
generally understood and heeded 

INFLUENCE OF REDUCED TEltPERATt RE 

Reductions of the temperature of a ligated 
limb correspondingly reduce the local metabo 
lism and the danger of both gangrene and 
shock It is obviously necessary to avoid the 
destructive effect of freezing, but short of 
this, the lower the temperature the longer is 
the time for which lack of circulation C3n be 


temperature Within hours the rat was 
in a state of collapse, with red cell count up 
to 10,750,000 An injection of 2 cubic centi 
meters of saline was given intravenously, and 
20 cubic centimeters in addition was injected 
into the peritoneum and under the skin 
Ne\ crthelcss death occurred 45 minutes later, 
with a red cell count of 10 250 000 

Examples of gangrene which occurred after 
brief ligation at elevated temperatures are 
given elsewhere (r) 

It may be difficult to convince clinicians 
that such severe injury to bloodless parts is 
produced by temperatures which feel merely 
lukewarm to the hand and which are well 
within the range of fever which can be tolerated 
almost indefinitely when circulation is pres 
ent The erroneous ideas and exaggerated 
fears of surgeons in regard to the tourniquet 
may be based not only upon the complications 
mentioned 3 bo\e but still more upon the 
vicious and indefensible practice of artificially 
warming limbs which lack circulation If a 
bare minimum of blood supply is present the 
dilation of blood vessels with heat gives a 
rational promise of benefit But in borderline 
cases, it must be questioned whether this will 
compensate for the increase of local metabo 
lism, with the resultant demand for an in 
creased supply of oxygen and food materials 
and an increased removal of carbon dioxide 
and waste products Beyond this point 
when the blood supply is either absent or 
obviously deficient, the use of any warmth 
whatever only invites and hastens disaster 
Because of these experimental and clinical 
facts, the indiscriminate use of heat for dia 


safely tolerated 

SHOCK 


Previous papers have shown that at room 
temperature fatal shock results from the 
ligation of one hind leg of a rat for 5 hours or 
from blocking of the aorta by abdominal 
ligation for l fl to 2 hours The following et 
penments illustrate the influence of tempera 
ture of about 2 degrees C 
A strong rat weighing 140 grams had one 
hind leg ligated in ice water for 5 hours After 
release the leg flushed a pale pink but the 
usual intense hyperemia local swelling ana 
systemic weakness were practically absent 
The initial red cell count of 7,260,000 was 
scarcely changed during theentireobservation 
the highest count being only 7,600,000 Be 
cause of imperfect protection of the body the 
rectal temperature fell very low (28 degrees 
C minimum) nevertheless the animal r p 
covered easily and completely On the other 
hand m ordinary shock experiment's, a 
though comfortabh warmth is bmebcia 
artificial elevation of the body temperature 


docs not save life , 

Another v cry strong malt rat had the ao 
domen ligated for 3 hours The legs ®n 
body (including large testes) jxjsterior to 
ligature were immersed in ice water tnroug 
out the 3 hours while the anterior par 0 
the body was artificially warmed On re ea^ 
of the ligature the rat was placed in a warm 
chamber but nevertheless shivered as 
circulation returned in tbt chilled parts 
30 minutes after release the rectal tempe 
ture was 27 degrees C There was only sij, 
weakness, and slight hyperemia and ede 
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the paralyzed hind parts (in which, however, 
sensation was retained, contrary to the rule at 
room temperature) The rectal temperature 
gradually rose, but was only 32 degrees C 
lYt hours after release The rat remained 
alert, reacting normally to the environment, 
it drank 1 or 2 cubic centimeters of water, 
and no fluid was injected. The red cell count 
was 7,300,000 before ligation At the end of 
ligation, just before release of the ligature, it 
had risen to 9,100,000 After 30 minutes it 
was 8,900,000, and after 3P2 hours it was 
8,370,000 The corresponding leucocyte counts 
were irregular, viz , 32,750, 21,300, 28,250, 
and 43,650 The rat survived m strong con- 
dition, until the usual bladder obstruction 
brought death 1 week later from hydro- 
nephrosis 

. LOCAL TISSUE SURVIVAL 

Larger species were used instead of rats 
for the longest experiments, because of the 
better tolerance of changed temperatures, 
abstinence from food, and general strain 
Light amytal narcosis was used at the begin- 
ning in all cases, until the animal became ac- 
customed to the confinement, after which it 
could be largely or entirely omitted The leg 
was passed through a suitable opening in the 
animal board, for immersion in ice water to 
a level 1 or 2 centimeters above the ligature 
The body of the animal above the board was 
kept dry, and was wrapped warmly in blankets 
or heated electrically Constant day-and- 
night watching was necessary By padding 
and other devices the animals were kept com- 
fortable though immobile, and their position 
was changed several times in each 24 hours 
as a precaution against either discomfort or 
circulatory disturbances Immediately after 
release the ligated leg was dried with a towel 
and the animal placed near a steam radiator 
or in a heated box 

Rabbit 1 The left hind leg was ligated about mid- 
waj between the knee and ankle and immersed in 
ice water for 30 hours The rectal temperature fell 
within the first 3 hours to 28 degrees C , and after- 
ward with better heating was kept between 33 and 
35 degrees C On release the rabbit was strong, and 
drank water immediately. The ligated part showed 
the light pink color which is usual after refrigera- 
tion, but warmth returned only gradually, and slight 


edema was 2 to 3 hours m developing Sensation in 
the foot seemed to be regained m 4 days, and after 
8 days the motor paralysis had cleared up 

Rabbit 2 The right hind leg was ligated about 
midway between the knee and ankle and immersed 
m ice water for 52^ hours The rectal temperature 
was frequently down to 34 or 33 degrees C. occa- 
sionally up to 37 degrees C Injections totaling 50 
cubic centimeters of saline were given subcutane- 
ously Upon release, the ligated leg was paralyzed 
and required about an hour to become warm Edema 
was most marked at and above the zone of ligation, 
comparatively slight below The rabbit remained 
well and strong There was no ulceration, and the 
local swelling and paralysis cleared up in about 1 
week 

Cat r The right hind leg was ligated about mid- 
thigh and immersed m ice W'ater for 28 hours The 
rectal temperature remained mostly between 32 and 
34 degrees C After release the circulation returned 
rapidly and the cat shivered violently even in a 
heated box Stupor was due only slightly to amytal, 
mostly to collapse. Edema gradually developed 
about the zone of ligation but was slight below' it 
One hour after release, 200 cubic centimeters of 
saline was mj’ected subcutaneously, and about 45 
minutes later 150 cubic centimeters was injected 
under the skin and 100 cubic centimeters into the 
peritoneum The collapsed state persisted un- 
changed, the heart was weak but not excessively 
fast, and the respirations were strong and regular 
without dyspnea No notice was taken when the 
jugular vein was exposed 2)4 hours after release and 
100 cubic centimeters of saline injected into it The 
strength of the animal continued to fail, and death 
occurred 7 hours after release The rectal tempera- 
ture rose to 39 degrees C and the tissues felt hot at 
autopsy 

The heart w r as found contracted but the great 
veins were well fdled The viscera were negative 
The bladder contained a considerable amount of 
pale urine, the ligated leg was hyperemic, very 
slightly edematous, with liquid blood in patent 
vessels and no sign of necrosis or thrombosis. 

Blood counts were taken before application of the 
tourniquet, immediately before its release, at 1 hour 
after release (immediately before the subcutaneous 
saline injection), also 2)4 hours after release (im- 
mediately before the intravenous saline injection), 
also 1 hour after that, and finally at autopsy All 
the counts during life were easily obtained from the 
ear, indicating sustained peripheral circulation and 
adequately filled vessels The red cell counts in this 
order were in millions 8 1, 10 7, n 8, 7 6, and 6 6 
The corresponding leucocyte counts in thousands 
were 9 7, 18 5, 16 o, 10 o, and 9 2 

Cat 2 The right hind leg was ligated about mid- 
thigh and immersed in ice water The rectal tem- 
perature remained at about 33 degrees C After 49 
hours a new ligature was applied below the knee, 
then the first one was removed, and the ice water 
was lowered so as to stand 1 to 2 centimeters above 
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A subcutaneous injection of ioo cube centi 
meters of saline Has given i <4 hours after release of 
the first tourniquet and again after ? hours .Never 
iheless, the cat weakened progressively and at the 
time of release of the second hgalu e nas already 
unconscious with feeble pulse and rapid shallow 
respiration An additional too cubic centimeters of 
saline was* ** J - *--- * — ..... 


The ligated foot swelled to about twice its normal 
size, but ulceration was limited to a part of the skin 
which suffered from direct pressure id the ligation 
and aside from temporary paralysis there was do 
disability in the foot below the ligature 
Blood counts were taken before the application of 
the tourniquet, _ hour* before release, 5 hours and 
14 hours alter release The red cell counts in this 
order in millions were 7 8 , 113 H7,and?S The 
corre ponding leucocyte counts were m thousand 
33 J 187 10 8 and 14 s 
As fasting cats exhibit no marked thirst or desic 


saline iras 1 pried c i , tasting ca vs exnitut no marked thirst or de 
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d3 degrees C 1 hour before death 
Blood counts were easily obtained from the ear 
shortly after the application of the first ligature, 
just before its release i} 4 hours after its release 
also just before and rj< hours after release of the 
second ligature The red cell counts m this sequence 
nereasfollons in millions gj 10 3 113,119 and 
13 5 The corresponding leucocyte counts in thou 
sands Here 33 < 37 g, 22 7, 18 o and 10 6 
At autopsy the heart and great veins were fairly 
well filled, the lungs congested The viscera were 
negative The greater part of the injected fluid 
remained under the skin. The tissues between the 
upper and lower ligatures appeared practically nor 
raal with only slight congestion and edema The 
leg below the lower ligature was slightly darker 
but the vessels were patent and contained liquid 
blood not clots The circulation in it was evidently 
not as active as usual because of the extreme pros 
tration but there was no appearance of gangrene 
In this experiment subcutaneous saline injections 
were ineffectual for preventing a marked concentra 
Uon of blood as indicated by the rising red cell 
counts The other symptoms were those typical of 
shock, except for the slight fever in contrast to the 
u ual subnormal temperature The edema of the 
ligated parts was so slight that the discharge of 
Wood plasma roust have occurred chiefly into the 
general body tis uts The e experiments agree with 
the results of the shorter ligations at room tempera 
ture in apparently necessitating the assumption of 
a chemical substance from the ligated tissues 

The reason for the dangers of thigh ligations have 
been explained el e where being due chiefly to large 
masses of deep tissue which are inadequately chilled 
with the method used 

Cat 3 A tourniquet was applied near the left 
ankle and the foot immersed in ice water for 54 
hours With blanket coverings the rectal tempera 


local reaction in the ligated part but the rwss of 
tissue was too small to give rise to any dangerous 
constitutional effects 


A dog neighing 10 kilograms, underwent ligat or 
d leg in the loner third of the thigh 


of the right hind Teg 11. ... 

with immersion in ice water for 24 bout The rectal 
temperature was found once down to 32 degrees C 
but mostly was kept at 34 to 35 degrees C Time 
during ligation the dog drank thirstily and thus 
evidently prevented concentration of the blood 
Nevertheless he was very weak and listless after re 
lease perhaps from simple exhaustion be drank 
water repeatedly but refused food until 24 hours 
after release During this time the rectal te*"peta 
ture remained at 34 degrees C 
Though the tourniquet had emb*4ded itself 
deeply in the tissues the circulation ret ru'd 
promptly so that the leg nas narro to the tots 
mtbin 5 to 10 minutes The dog then showed sign 
of pain (which is not indicated in most anorak 
Hard inflammatory swelling developed at the lone of 
ligation but edema in the leg below it nas very 
slight Paralysis and anesthesia were complete 
Blood counts were taken immediately after *P" 
plication of the tourniquet immf diate’y before it* 
release, at the depth of prostration 1 hour after « 
lease and in the stage of recovery 7 hours after 
release also 3 days later The red cell counts i® 
millions were serially as follows 725 7S 6 9° 

S 7 and s ° The corresponding leucocyte ».ooDts 
were in thousands 1225 300 265 1*3 and 200 
Paralysis anesthesia hyperemia and 
edema, without ulceration or necro is persisted m 
the ligated part of the leg AH these diminished dut 
mg several days except the paralysis After 5 day* 
the dog could evidently feel pm pricks in the lower 
leg but there was the usual longer delay tn motor 
recovery so that complete use of the leg was K 
gained only alter 10 days 
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SUMMARY AND CONCLUSIONS 

1 The period for which peripheral tissues 
can survive when the blood supply is stopped 
by a tight tourniquet at room temperature is 
found experimentally to be as follows for the 
legs of rats, rabbits, cats, and dogs, 13 to 15 
hours or longer; for the tongue in cats and 
dogs, 8 hours or longer, for the neck tissues in 
rats and cats, only 2 hours, because of the 
complicating influence of the wound and 
tourniquet pressure on the exposed tissues 
especially in small species 

2 Slight elevations of temperature (within 
ordinary febrile limits, or to a degree which 
feels only comfortably warm to the hand) 
multiply the effects, so that local gangrene 
or fatal shock may develop after only a frac- 
tion of the time of ligation that is tolerated at 
room temperature 

3 Reductions of temperature greatly re- 
duce the dangers of ligation as regards both 


gangrene and shock Whenever the tem- 
perature can be efficiently maintained at 
about 2 degrees C , the limbs can survive 
asphyxia for a long period, the maximum of 
which has not been accurately established but 
which is certainly more than 50 hours 
4 The experiments with elevated tempera- 
ture warn against the indiscriminate use of 
artificial heat in conditions of local anemia 
It is hoped that the experiments with re- 
duced temperature will find some clinical 
applications 
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THE PATHOLOGIC BASIS FOR SWELLING OF THE ARM 
FOLLOWING RADICAL AMPUTATION OF THE BREAST 


JAMES RObS VEAL, M D FACS V. ashmgton, D C 


T HE most serious postoperative com 
plication of radical breast amputa 
tion, regardless of the type of in 
cision, is swelling of the arm The 
swelling may be of a brawny type with evi 
dent thickening of the skin, or it may be of 
the soft type with thin, shiny skin There is 
a wide \anation as to the time of onset of this 
complication It occasionally occurs in pa 
tients with malignancy of the breast even be 
(ore surgical interference, but is rare during 
the immediate postoperative convalescence 
period In the majority of cases it occurs be 
tween the third and sixth month after opera 
tion, but in a few it will not be noted for even 
a year or longer Concomitant with the onset 
of the swelling there is often some evidence of 
A recurrence of the malignancy There may 
be a mass in the axilla, an enlargement of 
cervical lymph glands, or a nodule in the scar 
There may be pulmonary symptoms, such as 
cough, pain in the chest or hemoptysis In 
some a definite history of recurrent lymphan 
gstis or cellulitis preceding the onset of the 
edema may be obtained In still another chirurgica 
group the swelling will be found to be comci 
dent with the return to normal activity and 
the use of the arm m arduous tasks Finally, 
this complication may occur without any 
premonitory signs or symptoms Once the 
swelling occurs, it may be persistent and pro 
gressive, until the extremity becomes enor 
rnous m sue It may be intermittent in char 
acter, swelling during the period of activity 
and dependency of the arm, and subsiding 
during rest and elevation It may progress 
to a certain stage and remain stationary, not 
being affected by activity, dependency, rest, 
or elevation of the limb Usually the entire 
extremiti is enlarged, but m some the pos 
tenor portion of the upper arm is involved 
out of proportion to the other parts There 

_ .l. Sundry of the School of Vfdtane 

louSinaLbttt 'w 40 1 CbJntr H«P |U > » Orlesnc 


is usually some disability of the limb and this 
may progress to complete incapacitation 
Pain is a common symptom accompanying 
the swelling It may be due to the increased 
tension of the edematous tissues or it max 
follow direct involvement of the bradutl 
plexus 

From the wide variation of clinical signs 
and symptoms it is evident that there are 
several types of sw elhng of the arm following 
radical removal of the breast Fuitherwoic 
all of these types cannot be expiated on a 
single pathologic basu, It has long been 
recognized that the swelling may be caused 
by lymphatic blockage or venous ob true 
tion The experimental work of ^lalsted and 
his associates, Reichert and Bidgood demon 
strated to their satisfaction the importance ol 
lymphatic obstruction in the prod action ot 
the edema HaUted concluded that infect op 
of the operative field leads to recurrert lym 
phangitis and lymphatic obstruction wbicn 
resvlted m swelling of the arm To this con 
dition he applied the term elephantiasis 
chirurgica ' This excellent study provided 
an explanation for one form of postoperadv 
swelling of the arm It has been g^ne ) 
accepted as the cause for all cases 
role of venous obstruction has receive 

edema of pure lymphatic blockage and au 

produced by venous obstruction 

ft is difficult, particularly in the cil ” 

stages, to differentiate beween these .{“‘JJ 

bj clinical observation alone V 

the direct visualisation o( the h 

living subject, has provided V^Shertl 

to tbc study ot the patholog) of the pr 

blood vessels After the injection of an 

medium into either the arterial « r 

terns of an evt.em.tj the „ 

ohzcd in the v rav Bj apiilj mg this « b „ 

stud, to the venous sjstcm of the Pfv 
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Fig i Primary lymphatic edema A, Photograph showing pre-operative brawny 
edema of right arm B, Venograph showing axillary vein intact C, Low power photo- 
micrograph showing invasion of carcinoma into subcutaneous tissue of arm (section 
taken from elbow region) 


tremity in postoperative swellings of the arm, 
one can determine the presence or absence of 
venous obstruction. When supplemented by 
venous pressure studies one can ascertain the 
role of venous occlusion in the production of 
the edema 

In a recent communication we reported 
the venographic findings in 20 cases of swell- 
ing of the arm following radical removal of 
the breast From these observations we classi- 
fied the cases according to the primary cause 
of the edema into (1) lymphatic obstruction, 
(2) venous obstruction, and (3) lymphatic 
and venous obstruction Since that publica- 
tion we have had the opportunity of studying 
26 additional patients, or a total of 46 cases 
of swelling following operation Twenty-two 
patients who did not experience swelling of 
the arm after operation have been studied in 
order to determine the possible extent of 
venous obstruction that may exist before 


edema occurs We have also supplemented 
the venographic studies with venous pressure 
determinations in a series of cases as a con- 
firmatory test These studies have proved 
valuable as a means of differentiating between 
the several forms of swelling of the arm fol- 
lowing radical breast amputation Further- 
more, we are now able to draw more definite 
conclusions as to the pathologic basis for the 
three types of postoperative edema, namely, 
lymphatic edema, venous edema, and lym- 
phatico-venous edema 

LYMPHATIC EDEMA 

Pure lymphatic edema is of a brawny, per- 
sistent type, which is only partially reduced 
by rest and elevation of the arm The skin is 
firm and pits slightly on pressure, but does 
not wrinkle in the pit It is the least common 
form of edema of the arm following radical 
removal of the breast. 
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Tig 2 \ Recurrent carcinoma with masvive swelling of the entire arm B, \eno 
graph shotting complete obstruction of basilic axillary and subclavian \ cuts (proved 
by autopsy) Only cephalic vein remains Collaterals are developing over shoulder 
venous pressure 75 centimeters of water C Section 0/ subclavian vein shotting oc 
eluding thrombosis 


In our senes the swelling in approximately 
10 per cent of the cases was due primarily to 
lymphatic obstruction It is necessary to 
block both the superficial and deep lymphatic 
systems of the arm to produce edema The 
lymph circulation of the arm is readily read 
justed after simple removal of the axillary 
lymph glands Sufficient lymphatic obstruc 
tion to cause edema of the arm may result 
from recurrent or persistent infection of the 
soft tissues of the upper arm axilla and 
shoulder The source of the infection may be 
from the fresh operative held from open in 
jury to the healed scar or from recurrent 
carcinoma with ulceration on the skin sur 
face These patients frequently present a his 
tocy of recurrent lymphangitis or cellulitis of 
the arm and shoulder The infection may be 
accompanied by chills and ft' er and pain in 
the arm, neck, and shoulder Hie cervical 
lymph glands often become enlarged tender 
and painful during the period of active Jvm 


phangitis Swelling of the arm is hlefy 
occur with the initial attack, but mav dis 
appear as the infection subsides After recur 
rent attacks the edema becomes persistent 
and is little affected by rest or elevation of 
the arm The direct extension of the earn 
noma into the skin and subcutaneous tissue 
of the arm may lead to sufficient blockage of 
the lymphatics to produce edema hut this 
form of ly mphatic obstruction is not as fri 
quent as the inflammatory form i»uch an 
example is shown in Figure 1 The scaxnrg 
of the tissues of the thorax, the axilla and 
the shoulder from the operation, plav s a minor 
r6le, jf any in the production of this form 01 
edema 

The venographic findings in the pure hm 
phatic edema cases show that (here is no 
obstruction 0/ the large venous trunks Th?w 
is no evidence of collateral venous circulation 
nor is there any abnormal elevation of the 
local v enous pressure The sw clhng may com 
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press the small tributaries but the large venous 
trunks remain intact and therefore the venous 
pressure will not be materially affected 


EDEMA FROM VENOUS OBSTRUCTION 

The edema produced by venous obstruction 
is of the soft, pitting type The skin is thin 
and tense and there is wrinkling of the pitted 
portion Approximately 90 per cent of the 
cases of edema of the arm following operation 
are due primarily to venous obstruction After 
the edema occurs there is a retardation of 
lymph flow with changes m the lymph ves- 
sels If the edema is not soon relieved there is 
increasing evidence of lymphatic obstruction 
These cases then gradually merge into the 
lymphatico-venous type which will be dis- 
cussed later Those cases resulting from ve- 
nous obstruction that have maintained the 
soft, tlnn, shiny skin, which pits deeply on 
pressure have been classified as the simple 
venous type Those cases resulting from 
venous occlusion, which has been followed by 
sufficient lymphatic obstruction to produce 



Fig 3 Postoperative \enous edema Recurrent carci- 
noma Venograph show s complete occlusion of axillary and 
subclavian veins Venous pressure 140 centimeters of w a- 
ter in affected arm, and only 10 centimeters in the normal 
arm Note soft pitting edema of hand 

the characteristic thickening of the skin, have 
been classified as the lymphatico-venous type 
of edema In the simple venous edema group, 
the effect of rest and elevation of the arm 
varies according to the extent of the obstruc- 
tion and the height of the local venous pres- 
sure In mild degrees of occlusion the edema 
may temporarily disappear by rest and ele- 
vation of the arm, but with very extensive 
venous obstruction this measure is not likely 
to bring any relief 

Simple ligation of the axillary vein at one 
point apparently will not produce edema, 
provided sufficient tributaries are left intact 
Sudden occlusion of the axillary and sub- 
clavian veins by a thrombus produces mas- 
sive edema of the entire arm and hand This 
has been repeatedly shown in cases of pri- 
mary thrombophlebitis and in the so called 
effort thrombosis In these cases the edema 
disappears within a few days to several weeks 
The disappearance of the edema is due to the 
development of a collateral venous circula- 
tion From a study of 6 cases of primary 
axillary and subclavian vein thrombosis by 
means of venography we have found that 
collaterals develop rapidly, because the tribu- 
taries are intact and the tissues through v, hich 
they run are soft and pliable The important 
tributaries taking part in the development of 
the collaterals are the superficial system over 
the anterior shoulder and chest, the veins 
following the thoraco-acromial artery, the 
long thoracic, and the cephalic vein In some 
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Fir 4 Complete occlusion of axillary \em by benign 
scar formation hlema dn eloped about t monlhs lotion 
mg operation anil has persisted fur 5 years No evidence of 
recurrence of malignancy Arrow indicates point of venous 
occluuon 

cases there is a recanaluatton of the axillary 
and subclavian veins Apparently the veins 
in the scapular region take little part in the 
development ol collateral vessels 

Obstruction ol the axillary or subclavian 
vein following radical breast amputation may 
cause more serious consequences because cer 
tain obstacles interfere with the development 
of collateral vessels The operation lays the 
foundation for the prevention of the forma 
tion of collateral venous circulation Radical 
breast amputation implies the complete ex 
cision of the breast the pectoral muscles and 
the removal of all regional 1 > mphatics There 
fore, certain important venous tributaries are 
alwavs sacrificed Those vessels supplying 
the pectoral muscles of course are destroyed 
and the superficial vessels over the anterior 
axillary fold and breast region are divided 
Often the long thoracic vein must be sacn 
ficed, and occasionally the cephalic vein vs 
divided Even with such extensive dissection 
the venous return usually rtadily compen 
sates and edema ts seldom an immediate com 
plication It is not the actual sacrifice of 


venous tributaries at the time of operation 
but the later scarring of the tissue with fur 
ther venous obstruction that is important m 
the production of edema Let me repeat, the 
operation lays the foundation for preventing 
i the development of adequate collaterals The 

| late scarring or recurrence of the malignancy 
■ produces the actual constriction or obstruc 
tion of the large v essels that leads to increased 
venous pressure and edema 
By far the most common cause of venou 
obstruction is a recurrence of, or better, a 
continuous spread of the breast malignancy 
to the axillary and subclavian veins Tin* 
new growth mav simplv compress one or 
both 0/ these v eins A small nodule is sufli 
cient to cause complete obstruction, espe 
aally when the arm hangs by the side, be 
cause of the unyielding scar tissue resulting 
from the operation The tumor growth mav 
encircle and cause a strangulation of the 
larg< venous trunks in the axilla or it ma\ 
spread along the subclavian vein and con 
strict it In some cases the spread of the car 
cinoma may be from within the chest ard 
produce an obstruction of the subclavian 
vein By compressing the large trunks the 
vena as flow may be so slowed that throm 
boyis results and thereby produces a complete 
and widespread occlusion (Tigs 2 and 3) 
The tumor cello may infiltrate the vein wall 
and produce sufficient irritation of the intinja 
to cause a thrombosis or they may actually 
invade the vein and produce complete ob 
struction by filling the lumen with the new 
growth 

The axillary vein may be constricted or 
completely occluded by benign scar tissue 
(Fig 4) This may occur within a few weeks 
or may not occur for several months or e> en 
a year following the operation The most 
common incision followed by scarring sufti 
event to obstruct the axilfary v cm of cour c > 
is the one in which the axilla is actually m 
volved The original incision may seem so® 
cvetvtly removed from the axilla but on con 
traction may actually fall in it 7 /te scar may 
then incarcerate the vein or may cause o 
struction when the arm hangs by the side i*e 
cause of its unyielding nature Scars from 
incisions that do not directly involve t 
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Fig s A, left, X-ray of chest with arms extended to right 
angle position Skin of floor of axilla covered with barium 
to render it opaque at, Axilla of side on which a radical 
breast amputation has been performed Arrow s indicate 
depth of axilla 02, Normal axilla Note depth of axilla as 

axilla may so narrow this space that the veins 
become constricted, especially when the arm 
is dependent In the normal subject there is 
a considerable shift in the position of the 
axillary vein when the arm is moved from an 
angle of go degrees to complete adduction 
(arm by side) The vein moves downward 
with the pectoral muscles and the floor of the 
axilla, from a straight course to an obtuse 
angle (Fig 5). Radical breast amputation 
produces a narrow and shallow axilla and the 
skin of the floor becomes partially or com- 
pletely fixed to the chest wall, so that when 
the arm is brought to the side the vein may 
not form an obtuse angle but an acute one, 
even to the point of complete occlusion (Fig 
6) This is the position in which the arm is 
held the greater part of the time and it may 
be permanently fixed in this position by scar 
tissue extending from the upper arm to the 
chest wall Occasionally the development of 
a large fat fold in the axilla will cause ob- 
struction of the axillary vein when the arm 
is dependent 

As the main venous trunks become con- 
stricted or completely obstructed by any of 
the methods mentioned, the blood attempts 
to find other pathways The operation by its 
nature has removed many of the tributaries, 
and the extensive scar has blotted out the 
important superficial routes The result is 
inadequate collateral formation, increased 
venous pressure, and finally edema and swell- 
ing of the extremity Venographic studies in 


indicated by arrows B, Same case with arms by side 
bi, Side operated upon, showing fixation of floor of axilla 
Note the narrow space between arrows 62, Normal side 
showing shift of floor of axilla downward and depth of 
axilla 

these cases will reveal the site of obstruction 
of the axillary or subclavian veins, the back 
flow of the opaque medium into the tribu- 
taries, and the development of new venous 
channels When the obstruction lies proximal 
to the entrance of the external jugular vein 
into the subclavian vein the actual point of 
occlusion may not be visualized, but the back 
flow into the tributaries and collaterals will 
be shown In such cases venous pressure 
determinations become invaluable The nor- 
mal venous pressure in the arm at heart level 
ranges up to 12 centimeters of water Krogh 
et al found that in normal subjects fluid was 
filtered into the tissues of the forearm when 
the venous pressure exceeded 15 centimeters 
of water. Above an average venous pressure 
of 17 centimeters of water the rate of filtra- 
tion was directly proportional to the increase 
in venous pressure However, there may be 
no clinical evidence of edema until the venous 
pressure is much higher. We have seen cases 
in which the venous pressure was persistently 
as high as 25 centimeters of water before 
pitting edema occurred In our series of pa- 
tients who did not experience edema following 
operation and on whom venous pressures 
were recorded, there was no abnormal eleva- 
tion of the pressure In those patients who 
suffered edema and who showed evidence of 
venous obstruction, the pressures have ranged 
from 19 5 to 140 centimeters of water, the 
average being 53 centimeters of water Gen- 
erali}' speaking, as the degree of venous 
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i extended B Vend 


praph of same patient mth arm by side Note obtuse angulation of Miliary w 
indicated b> arrow ( \enograph of axillary \em in patient who develops edema 
of the arm only w hen the arm is dependent Note that niib arm extended the 
not occluded D \er '' 
elusion of axillary v 


nngraph of same patient with arm by side Note compiet 
in (arrow) and backflow of opaque medium into tbc incut 


obstruction increased there was a concomitant 
rise in the local venous pressure and a greater 
increase in tht. edema of the arm 


EDEM V FROM LYMFIIATICO VENOUS 
OBSTKUt-TlON 

This form of edema is characterised b> 
thickening of the skin with pitting edema 
that is only slightly affected by rest and ele 
\ation of the extremity Recently McMastcr 
has made some valuable contributions on the 
cutaneous lymphatic circulation Py inject 
me patent blue V, a vital dye intradermally 
the cutaneous lymphatics were rendered visi 
bte and then by making serial photographs ot 
these injected vessels he was able to record 
the actual changes that occurred in the lym 
phattes under normal and pathological con 


ditions In this study he made two ob«erva 
tions that seem to have some direct bearing 
on the mechanism of the development ot 
postoperative lymphatico venous trir* ot 
the arm He found that in the intact, resting 
dependent limb lymph does not Bow mw 
cutaneous lvmphatics He also showed ___ 
in cardiac edema the cutaneous Ivmp 
were extremely dilated tha: t the ' . ^ 

system was incompetent, and that the > J\ 
Dm had ceased The edema nMtMl 
ample mechanical a mom oWmctW"? 
lar to cardiac edema both physically 
chemically , and in the manner i» * 1 
produced Therefore it seems to*®*® * 
sume that in edema of the arm resulting fronj 
tenous obstruction the Iympbati 
undergoes the same changes as occur in 
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diac edema Accepting this assumption, the 
first step then in the production of the lym- 
phatico-venous type of edema is obstruction 
of the venous system by one of the methods 
mentioned above The obstruction of the 
large veins causes an increase in the local 
venous pressure and because of the lack of 
adequate collateral pathways, this pressure 
is maintained and edema results Once the 


Fig 7 Lymphatico-venous edema Primary obstruction 
of axillary vein Secondary lymphatic stasis Recurrent 
cellulitis and lymphangitis 

The venographic studies and venous pres- 
sure determinations reveal the same findings 
as those found in the group presenting simple 
venous edema 

SUMMARY 

Simple lymphatic edema is the least fre- 
quent cause of swelling of the arm after radi- 
cal breast amputation This form of edema 
may result from recurrent lymphangitis, cellu- 
litis, or skin metastases The deep veins of 
the arm are not primarily involved and remain 
patent 

Edema resulting from obstruction of the 
axillary and subclavian veins is by far the 
most common cause of swelling of the arm 
following operation The most frequent cause 
of the venous obstruction is a recurrence of 


edema has occurred there is a dilatation of 
the lymphatics, an mcompetency of its val- 
vular system, and a cessation of the cutaneous 
lymph flow Dependency of the arm, the 
position in which it is held most of the day, 
acts to maintain the elevated venous pressure 
and prevent any emptying of the lymphatics 
If these conditions are not soon relieved, the 
skin takes on the characteristic thickened and 
coarse appearance We then have a condition 
similar to the “milk leg” which follows 
thrombosis of the deep veins of the thigh and 
pelvis Infection is prone to develop after 
lymphatic and venous obstruction, and it 
may be the cause of further lymphatic block- 
age as well as an increase in the swelling 
(Eig 7) 


the malignancy along the course of these 
veins In some cases the venous occlusion 
results from benign scar formation In others 
the axillary vein is occluded by the sharp 
angulation of its course when the arm is 
dependent because of the fixation of the floor 
of the axilla The venous obstruction pro- 
duces a local increase in the venous pressure 
and fluid escapes into the tissues Lymphatic 
stasis is a secondary result of the venous ob- 
struction and if prolonged will lead to per- 
manent blockage of the lymphatic flow In- 
fection is prone to develop and may lead to 
further obstruction and cause a greater degree 
of swelling The skin may then become thick- 
ened and present the typical picture of lym- 
phatic edema. 
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Fie 6 \ \fnoRTapb *ho«iDg normal axillary \em "ith arm extended B ' «*■ 
graph of same patient with arm by side Note obtuse angulation of axillary 'em a 
indicated by arrow C \enograph of axillary '«>n in wh ° 

of the arm only "hen the arm is dependent \ote that with arm extended the 
not occluded P \enograph of same patient with arm by side No fs^rnhu anes 
elusion of axillary vein (arrow) and backflow of opaque medium into the tributaries 


obstruction increased there was a concomitant 
rise in the local \enous pressure and a greater 
increase m the edema of the arm 


edem\ FROM iampiutico- venous 
OBSTRUCTION 

This form of edema is characterized by 
thickening of the skin with pitting edema 
that is onlj slight!) affected by rest and cle 
vation Of the extrermt) Recently McMasttr 
has made some valuable contributions on the 
cutaneous lymphatic circulation Bv inject 
me patent blue V', a vital d>e mtradtrmall) 
the cutaneous lymphatics were rendered vis. 
ble and then b> making serial photographs of 
these injected vessels he lies able to "and 
the newel chances that occurred in the Ijm 
phat.es under normal and pathological con 


ditions In this study he made Wo obseru 
tioos that seem to hare some direct beams 
on the mechanism ol the development o 
postoperative lymphatico „ 

the arm He found that in the intact rtsti S 
dependent limb ljmph docs not Jove n tot 
cutaneous ljmphat.es He also Aovrf ■ 
m cardiac edema the cutaneous lymp“" 
were eatremelj dilated that he >a velar 
s> stem was incompetent, and that t 1 P 
(low bad ceased The edema resulting Iron, 
simple mechanical venom obstruction » 
lar to cardiac edema bolh phjsca ) »« 
chemicallj, and m the manner 
produced Therefore rt seems logical I 
fume that edema of the arm .no ™ „ 

venous obstruction the lymphatic cncm 
undergoes the '•ame changes as occur 
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TOTAL RECONSTRUCTION OF THE AURICLE 


EARL C PADGETT, MD.F 

I N SO EAR as the individual with a major de- 
formity of the auricle is concerned, the rea- 
sons for its reconstruction may be threefold * 
(i) To promote economic efficiency, (2) to 
alleviate a psychiatric defect, and (3) to give per- 
sonal satisfaction. The prejudiced attitude of 
employers and associates often promotes an 
economic impasse Whipping the defense reaction 
against the onslaught of a cruel environment is 
not a pleasurable pastime even if one is capable of 
such a reaction But if one be so unfortunate as 
to fail in readjustment and the negative sur- 
mounts the positive ego, inadequacy to environ- 
ment follows The knowledge that one is present- 
able socially may be a great boon to a sensitive, 
tried, and sore spirit Therefore, it can not be 
said that an adequate procedure which tends to 
abrogate these reactions, even without other ob- 
jectives, does not entail in its accomplishment a 
beneficent craft 

Besides making a report on 4 total reconstruc- 
tions of the auricle, 1 of which has been observed 
for 10 years, I wish herein to present a plan for 
the reconstruction of the external ear which may 
be performed with safety for the patient in 3 
operative sittings with a total hospitalization 
period of less than 3 weeks The hospitalization 
period should be about 1 week for the first stage 
After this, an interval of about 2 months should 
supervene before the second stage The second 
operation should keep the patient in the hospital 
less than 1 week if all goes well Finally, after an 
interval of a month, or more if desirable, the third 
operation is performed The hospitalization pe- 
riod following the third stage should not be more 
than 4 days Any slight subsequent trimming 
operations can be carried out at the outpatient 
department of the hospital or at the office, de- 
pending upon preference or facilities 

Probably all reconstructive surgeons will readily 
admit that the problem of reconstructing the 
auricle is one to try the ultimate skill and tech- 
nique of the surgeon In 1919, J. S Davis ex- 


A C S , Kansas City, Missouri 

pressed the opinion that “the possibility of suc- 
cessful plastic reconstruction is doubtful and at 
best the cosmetic results are only fair ” In 1929, 
A D Davis remarked that “many attempts at cor- 
rection have resulted in an end result that looked 
more like a cabbage than an ear ” Lockwood 
(1929) commented that “the most difficult feat 
in plastic surgery is reconstruction of the con- 
genitally absent ear ” J C Beck, in 1930, stated 
that “ the great difficulty is to obtain a good cos- 
metic result when the external ear is more than 
two-thirds absent Surgery, however, has not 
proved equal to the task The long, tedious, 
multiple procedures do not produce results that 
are esthetically acceptable and only serve to sub- 
stitute monstrosity for deformity ” As late as 
1937 Gillies observed that “The study of one’s 
own and other surgeon’s actual results reveals an 
undisputed disappointment in the cosmetic re- 
sults obtained by these methods ” 

Within the past decade A D Davis (1929), 
Lockwood (1929), Beck (1930), Pierce (1930), 
New (1931), Bettman (1934), Eitner (1934), 
Gillies (1937), and others have presented cases 
and methods for reconstruction of the auricle. 
Most of these represent auricles rebuilt following 
loss of a lesser or greater part of the helix and the 
antihehx If one maj r judge from the published 
photographs, however, the reconstructions shown 
by Pierce and Gillies are rather superior 

Thus, at the present time before a surgeon 
attempts to reconstruct an auricle he should ask 
himself 2 questions- First, can I build an ear 
which from the cosmetic standpoint is presentable 
and therefore of some satisfaction to the patient? 
Second, can I do it in a sufficiently limited num- 
ber of operative procedures to make the pro- 
cedure a practical one to which the patient is 
wise to submit himself? 

MATERIAL REQUIRED 

The normal ear has for structural support two 
irregular semilunar shaped fibrocartilaginous 
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A carefully taken history and a thor 
ough etanunation will giv e v aluable informs 
tion regarding the cause of the lymphatic or 
venous obstruction Venograpbic studies and 
local venous pressure determinations will be 
of value in ascertaining the rfile of venous 
obstruction as a causative factor in the pro 
duction of the edema 
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Tig 2 An incision is outlined posterior to the cartilaginous mass prev lously buried, 
\ The anterior shui flap and the cartilaginous mass are turned forward after the car- 
tilage is dissected free from the periosteum of the bone, g, on which it previously has 
been laid \11 along the circumference of the posterior edge of the semicircular carti- 
laginous transplant is trimmed a wedge shaped piece of cartilage with the base of 
the wedge posterior, f, h The tubed flaps previously prepared on the neck are cross- 
cut a second time at their distal ends The distal end of the large tubed flap is unrolled 
T his flap is used to cov er the posterior part of the new ear or, m other vv ords, the poste- 
rior part of the cartilaginous framework, E The flap is passed an inch or so above 
the auricle and attached to the scalp side above the ear This prevents the weight of 
the pedicle from pulling the ear out of position downward The small flap is not 
unrolled It is used to attach at periodic intervals around the anterior upper and pos- 
terior edge of the ear, D and E A skin graft held in position with a stent of modeling 
composition is used to cov er the periosteum posterior to the new auricle This is held 
in place bv sutures crossed above the stent at appropriate points Anteriorly, they 
are passed through the car and tied on some type of form such as a small piece of 
rubber tubing 
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Fig i Through either an oblique or a vertical incision 
the cartilages of the eighth or ninth rib* on the right side 
are exposed \ lead pattern is used as a guide Sufficient 
cartilage is removed as shown in o This cartilaginous 
block is hollowed out so that the shape of the cavum the 
autihehe and the helix is imitated t> and c Allowance is 
made for the thickness of the flap which will cover the 
cavum One is likely not to be sufficiently generous in 
allowance for the cav urn This draw mg show s the incisions 
in the skin after the reraov al of the cartilaginous remnants 
of a malformed auricle The mastoid region aUo was 
hollowed out A small incision is shown posterior and 
above the ear through which the cartilaginous framework 
is inserted in a posit) >n judged to correspond in relation 
ship as to height angle and anterior posterior direction to 
the opposite auricle tlong the lateral side of the neck 
with the base near the tip of the mastoid process * flap is 
raised and tubed This Hap is split at its lower end The 
smaller flap should be about n centimeters Hong and i 
centimeter wide Lath end is left attached and in the 
middle a narrow attachment to the larger flap of about '< 
centimeter is left uncut for a time 


wings— the helix and the antihehx— which are 
after all not separated The cartilages are thin 
and of rather intricate shape In no place in the 
bod> is there cartilage th 3 t may be fashioned 
exact!} into a replica of this natural support 
The cartilage in the normal ear is covered bv an 
antenor awl a posterior laver of thtn skin with 
little subcutaneous tissue No exaeth similar 


skin exists on the hod) which might be used for 
purposes of substitution fn reconstruction 
therefore one can onl> simulate the opposite ear 
Autogenous costal cartilage is a rigid material 
which can be transplanted as Mangold first 
demonstrated in 1897 and it can be shaped 
roughly into a form for support \t the present 
Ume all the available evidence indicates that 
autogenous costal cartilage tends to maintain its 
original cellular structure 111 sifu after trans- 
plantation for a considerable length of time at 
least It is non 10 v ears since the completion of 
the first auricle presented herein (Fig 4) M 
though there has been some slight shrinkage the 
auricle is still nearlv as large as when first rtcon 
structed The experimental evidence at least 
would indicate tbit autogenous live cartilage 
shows less of a tendenc) to be replaced bv fibrous 
tissue than preserved autogenous cartilage (\eu 
hof) Although in the human this observation 
has not been v erified the experimental evidence 
is considerable that homogenous cartilage tends 
to cause foreign bod) and replacement reactions 
to an even greater extent than autogenous 
cartilage (Loeb N euhof) 

Gillies however in a recent article (1937) tf 
ports several patients m whom he has used 
cartilage from the maternal ear to reconstruct 
the pinna and Pierce and Kirkham now are u‘ing 
preserv ed homogenous cartilage in certain of then 
reconstructive operations Undoubted!) within 
a few years we wall have definite knowledge as to 
the permanenev of dead preserved and homog 
enous cartilage in the human 
As the soft tissues tn the immediate neighbor 
hood of a destroy ed or rudimentary ear are too 
scant % to afford much bulk and too flaccid togne 
much stability for the formation of lh* 
auricle an additional supply is necessary » the 
new car is not to appear too small Although 
almost from time immemorial skin Hap* **** 
transplanted by the so called Indian French or 
Italian methods it was not until J 9* 6 w " <n 
Filatof first and then Cdlies (1917) (but mae 
pendently) used the tubed pedicled flap that a 
workable means of transplanting soft tissues 1 
quantity became a\ ailable For the r ® ( l 0,rc “ 50 
tissue for reconstruction the skin of the low 
neck has seemed to us in the male at least as 
most applicable This slm mutates fault "*<> 
the shin of the ear in color and in general 
tf not in thickness The distance of tranvfertnce 
simplifies the operative procedure and it is n 
difficult to cover the operative area bv the P 
of the flap and a skin graft furtherniore thivaw 
is normalK covered bv a man s collar Natural > 
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Iig 4 Case x. A, Photograph of young man 21 years of age with congenital mal- 
formation of the auricle In this patient the cartilage was discarded and the mas- 
toid was hollowed out so as to give a cavity to imitate the cavum The skin 
flaps surrounding the cartilage were used to reline the depression left after the re- 
moval of the bone from the mastoid Operative procedures w ere started April 25, 1928 
B, Front view of patient 3 years after the completion of the new auricle, April 1, 
1932 C, Lateral view of rebuilt auricle 5 years after its completion, May 4, 1934 


TYPES OF DEFORMITY AND THEIR INFLUENCE ON 
RECONSTRUCTION 

Two types of deformities of the auricle present 
themselves for reconstruction, the congenital rudi- 
mentary or absent auricle and the individual in 
whom some trauma or disease has destroyed the 
auricle. Accurate statistics are not available on 
the prevalency of congenital malformations of 
the auricle Over a period of 10 years we have 
records of 86 cases Pierce states that congenital 
malformations of the auricle occur once in 20,000 
births Accidental deformities of the ear are 
usually. (1) the result of some traumatic accident 
(the patient shown in Figure 5, Case 2, tore his 
auricle off sliding down a hill on a sled), (2) those 
which accompany burns of the face (as a rule, 
following a burn, the loss is only partial) , (3) those 
which follow operative removal of all or a goodly 
portion of the auricle most commonly found in 
elderly persons because of cancer (after this 
occurrence reconstruction usually is not indicated 
because of the advanced age of the patient). 

In reconstructing the congenitally malformed 
auricle usually it is inadvisable to open the 
auditor}' canal or the aditus ad antrum (This 
matter, however, indicates a rather long story and 
is hardly germane to our subject ) As a rule in 
our experience, one should remove and discard 
the rudimentary cartilage and readjust the super- 
imposed skin flaps over the area from which the 
cartilage was removed In one case (Fig 6, Case 


3) in which a rudimentary cartilage was larger in 
amount than usual, I attempted to use it as a 
basis of structural support for the soft tissues 
The result was so unsatisfactory' that finally the 
w'hole of the rebuilt ear was discarded The auricle 
was finally completed after starting from the 
beginning, so to speak, on the second attempt 
(Fig 6, B). 

Usually when trauma is the cause of the defect, 
a part of the auricle is still present If so, the 
reconstructive operation should be vaned accord- 
ingly. The difficulty of the reconstruction will be 
decreased proportionately to the amount of the 
ear which remains On the other hand, a severe 
trauma may cause not only the destruction of the 
whole of the pinna but a varying amount of the 
tissue which surrounds the ear This may com- 
plicate the reconstruction of the auricle, making 
the procedure more difficult and more prolonged 
In the patient shown in Figure 7, Case 4, a large 
slough due to some “cancer paste” had not only 
removed the auricle but also the skin about the 
location of the auricle — especially anterior to the 
meatus over an area about 3F2 inches in diam- 
eter Before, one could start to build the new 
auricle the side of the head had to be covered 
with a large skin flap. 

THE OPERATION 

The steps in our operations have been rouchlv 
as follows- J 
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if one should consider it advisable to reconstruct 
an ear in the female, tissue should be obtained 
from elsewhere on the body This would entail a 
further operative procedure 

indications 

The indications for the operation are con 
siderably different in the female than in the male 
The female C3n if she wishes hide the missing 
auricle or a deformed one with her hair Before 
an attempt is made to reconstruct the auricle 
the individual should have attained his full 
crowth, first, because one uses the size of the 
wposue «r as a pattern aid, Kcond tacau* 

. the indmdual has not aUaiKd an adoll ag. 
the reconstructed ear sell not become larger wlnfe 
„ all ptobabiluy Ihe opposite one mas gro® 
somewhat 

REQTnXEUENTS AND CADSFS OF FAILURE 
The requirements necessar) (or good umtaemn 
c .l „L,i per aie correct sue simtm outline 

Sf^Sf.t3EWC !£ 5-S « 

manently 


In attempts to reconstruct the aunclc satis- 
factorily, the causes of an unsuccessful outcome 
barring infection or failure of the material used 
for structural support to remain imbedded within 
the tissues without reaction, have been (i) the 
inability to obtain structural support of the 
proper size and shape, (s) the failure to obtain 
adequate covering of the proper thickness tea 
ture, and color (3) difficulty m maintaining the 
new auricle at an upright level in comparison with 
the opposite ear, (4) the development of an im 
proper divergent angle of the auntie from the 
head, and finally , (5) a tendency for folding 
shrinkage, and diminution in size When one ot 
these stumbling blocks to success was present 
the new aunde could not be considered a glaring 
success but if more than one or all were present 
the qualitative result was decreased progressive \ 
in accordance with the degree of the enumerated 

d< An adequate plan is 1 prime prerequisite for 
success m reconstructing an auricle 
ing a plan one should en on the side of too 1 much 
ear rather than too little ear This mti 
applies both to cartilaginous a»d soft »« 
quire meats As to the latter the flaps shouM be 
larger than one judges to be n « e * sa ^ *‘ ts 
easier to discard than to go after 
Not only when building the ear should the pb j 
be slightly more adequate holt, as a rule 1 
to plan the immediate final reconstruction! 
slightly larger thaw ultimate requuemen^d # 
mand because during the first year the « * tfae 
some sbght shrinkage of both the Mt 
hard tissues of the new aunde Moreover m 
tendency to shrinkage althourii sbgh « 
doubtedly present throughout , Me -W* ^ 

takes this advice, however the fac g 

considered that a reconstructed auric k ^ 

organ which has been reconstructed, « ‘ 
large will attract attention because of its 

aI Thus to recapitulate, in the dev 
plan for the reconstruction of the aund 
lowing desiderata are _j ] { so ft tissue 

amount of soft tissues (1) a r0J , t<w re that 
which can be molded to P ve “ r / v a sufficient 
can not be given by rigid t ^ # iW 
amount of rigid tissues (4I fP o j , be larger 
and shape which simulates d (]SSUC 

basic contours of the auricle ( 5 > 8*^ tissu( . 

that is more or less permanen ( 6 ) { ^ ue that 
that is easy to transplant (7) "S' theptC) pcr 

wall stand trauma ($) « n3in, ®”f" * { lbe proper 
elevation and (?) preservation of t> 
divergent angle from the beaa 
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Fig 7 Case 4 A, Photograph of a man 55 years of age 
who had lost his left auricle due to the application of a can- 
cer paste He also had a seventh nerve paralysis and the 
lower eyelid drooped The problem here was not only to 
rebuild the ear but also the foundation on which it was 
to rest Before we could start to rebuild the ear, it was 
necessary to lay a large shin flap over the scarred area on 
the temporal region and the mastoid region (As he com- 
plained considerably of his drooping lower eyelid, a full 
thickness shin graft was looped beneath the lower tarsal 


rim and extended high on the inner canthus and the outer 
canthus, and the outer canthus was narrowed somewhat ) 
Operative procedures were started October 12, 1935 

B, Front view of patient October 31, 1935, after a skin 
flap was applied and before the lower eyelid was raised 

C, Lateral view of patient July 15, 1937, after shin flap 
was laid on the side of the head and the auricle was re- 
built D, Front view of patient July 13, 1937 (Note also 
that the lower eyelid of patient is in a position of 
correction ) 


and a pressure dressing consisting of wet gauze 
and a marine sponge is placed over it to prevent 
the formation of a hematoma about the cartilage. 

Along the lateral side of the neck with the base 
near the tip of the mastoid process a flap is raised 
and tubed This flap will have to be adequate to 
co\ er the posterior part of the ear and to form a 
small tubed roll which will be used to imitate the 
helix The flap is split at its lower end as shown 
in the diagram (Fig t) The smaller flap should 
be a narrow piece of skin and subcutaneous tissue 
about 1 2 centimeters long and 1 centimeter wide 
Because of its narrow ness it may be that one can 
not tube it well w ith stitches If this be the case 
it is allowed to tube itself by cicatrization Each 
end is left attached and in the middle a narrow 
attachment to the larger flap of about 1 centi- 
meter is left uncut for a time The temporary 
midway attachment helps to guarantee the blood 
supply The objective is to form a bifid double 
tubed flap at the lower end of the flap — one nar- 
row and one fairly large Before the second 
operation both of these tubed flaps should be 
cross sectioned over the clavicular region and 
resutured back in place 

To summarize, the first operation consists of 
the preparation of the flap and the transplanta- 
tion of a cartilaginous framework after certain 
advisable preliminary preparations have been 
carried out in the neighborhood of the meatus or 


in the neighborhood of where the meatus should 
be The first operation is performed more appro- 
priately under a general anesthetic although it 
is not at all impossible to perform it under local 
anesthesia After the first operation it is ad- 
visable to allow 2 months or more to elapse for 
recuperation of the tissues which have been dis- 
turbed m transplantation or have been trans- 
planted The dangers of infection are less if an 
adequate interval of time is allowed after com- 
plete healing has occurred. 

Second operation An incision is outlined poste- 
rior to the cartilaginous mass previously buried 
The antenor skin flap and the cartilaginous mass 
are turned forward after the cartilage is dissected 
free from the penosteum of the bone on which it 
had been laid previously. All along the circum- 
ference of the posterior edge of the semicircular 
cartilaginous transplant is trimmed a wedge 
shaped piece of cartilage with the base of the 
wedge posterior. 

The tubed flaps previously prepared on the 
neck are crosscut a second time at their distal 
ends The distal end of the large tubed flap is 
unrolled. This flap is used to cover the posterior 
part of the new ear or, in other words, the poste- 
rior part of the cartilaginous framew ork This 
flap is passed an inch or so above the auricle and 
attached to the scalp side above the ear. This 
prevents the weight of the pedicle from pulling 
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Fi* 5 Ca» i \ Photograph of bo/ 14 years of age shomng lateral view of 
auricle which bad been lost in a coasting accident Operative procedures were started 
'Vpcil aj iq3» B Lateral view of patient taken 1 years after the auricle was re 
constructed hebruar/M 1934 C Lateral view of patient November io 1936 (Note 
that one of the subcutaneous tissue has dtsappeirei underneath the skin and the 
cartilage show .a lew prominences ) 


First operation As just mentioned in the total 
reconstruction of a congenital!) deformed auricle 
as a rule the rudimentary cartilaginous masses 
are retno> <»d and discarded If the auricle is to be 
rebuilt because of a major congenital malforma 
Uon the next step may be the removal of some 
bone about and posterior to the position of a 
normal meatus so that a depression in the bone ts 
made which will imitate the cavum or even 1 



Fig 6 Case 3 A left Photograph of young man lyevrs 
of age with a congenital malformation of the auricle 
(ireralwe procedures were started February it iqu 
O n this boy because there was a considerable part of the 
auricle ptvert I attempted to enlarge it somewhat to 
make an auricle of good apjiearance but w as unsuccessful 
Therefore l started in all over again and rebuilt the ear 
accordioz to the method here describe! The ear was 
competed July ai i «4 « I holograph taken kit ruary , 
lose 6 months after its completion Vt the present time 
the auricle seeds ft little reshaping at the back 


rudimcntarv meatus The skin flaps which n 
main after the rudimentary cartilage and bone 
have been removed are applied directly to the 
bone to form a lining for the newly formed 
cav um In the reconstruction of an auricle wmen 
has been lost due to an accident this step orot 
narilv will not be necessary as the external auoi 
tory meatus and the cavum will be present in 
fairly normal proportions and no removal, deep- 
ening or hollowing of the cortex of the mastoid 
bone will be necessary 

Through either an oblique or a vertical incision 
the cartilages of the eighth or ninth ribs on »«* 
right side ire exposed A lead pattern js used » 
a guide as to the amount of cartilage which wilt 
be needed Sufficient cartilage must be obtained 
A block of cartilage is removed as shown m rig 
1 a This cartilaginous block is hollowed out so 
that the shape oi the cavum, the antihelix, and 
the helix is imitated Allowance is made lor me 
thickness of the flap which will cover the cavurt 
One is iikelv not to be sufficiently generous in 
hollowing out the cartilage beneath the new 


formed cavum , . 

Through a small incision posterior and aoov 
the ear alter a fairly wide undermining of the so 
tissues posterior to the meatus or the J x J s, | ,on . 
the meatus in a plane just superficial to tnc 
periosteum of the skull the cartilaginous frame 
work is tnsi rted in a position judged to rorrespw* 
to relationship as to he.ght af d anterior V° iie " n ‘ 
direction to the opposite auricle The woun 
vlosed by interrupted sutures without drains 



AVOIDANCE OF INJURY TO THE COMMON BILE DUCT 
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I T is impossible to explain adequately to a 
surgeon who has not had the personal ex- 
perience, the degradation of spirit with its 
attendant humiliation, chagrin, and remorse 
that comes with the realization that unwittingly, 
one has during the performance of a given chole- 
cystectomy, resected, or caused a major injury 
to, the common or hepatic bile duct. 

Some pitfalls and their avoidance in surgical 
procedures maybe successfully learned by precept 
and textbook example, combined with a modicum 
of practical experience Inadvertent injury of the 
common or hepatic bile duct is a surgical pitfall 
that may and does trap not only the unwary but 
also, occasionally, the veteran surgeon To para- 
phrase the old adage “the burned child dreads the 
fire,” one who has thus inj'ured these ducts is 
far less likely to do so again 

Under such circumstances, the true surgical 
conscience “resteth not” until, by unremitting 
toil and study, it acquires an abiding knowledge 
not only of the normal anatomy of the region but, 
equally important, of the frequent anomalies of 
the biliary tree and its vascular system, anomalies 
which the surgeon should expect to be present 
potentially at any operation in this field He will 
also acquire an utter abhorrence of what is so 
aptly called “grab surgery ” 

Nowhere, except m certain types of brain sur- 
gery, is meticulous, careful, step-by-step, dry, 
visualized dissection, with insurance of full sur- 
gical control, so imperative in avoiding disastrous 
injury to important structures 
The increasing number of operations performed 
for persistent biliary fistulas and for obstructive 
jaundice, due to man-made injuries of the com- 
mon and hepatic ducts, calls for brief, lucid ex- 
positions of the detailed steps which surgeons, of 
long and occasionally bitter experience in this 
field, have adopted in their routine work in order 
to avoid this pitfall 

Several pathways lead to the same disastrous 
end-result (i) Hemorrhage from a divided 
cystic or anomalous artery stump (2) Anomahes 
of the arteries (Fig 1) (3) Anomahes of the 

ducts (Fig 2) (4) Unrecognized changes m the 
normal course of the ducts, that are due to 
chronic inflammatory scar retractile conditions 
(Fig 3)- 

From tbe Jackson Clinic 


The major cause of injury to the ducts is 
hemorrhage from a divided cystic or anomalous 
artery stump When the general surgeon first 
experiences this complication, the field of opera- 
tion being suddenly obscured by an unexpectedly 
furious hemorrhage, he is prone to think, con- 
sidering his estimate of the size of the normal 
cystic artery, that there must be an injury to the 
hepatic duct or a large anomalous artery All 
efforts to visualize the field or control the hemor- 
rhage through mopping are futile, directly he is 
applying clamps m every direction at the bottom 
of the blood pool m an effort to avoid a “death on 
the table” from hemorrhage If his efforts are 
successful, he is usually faced with the predica- 
ment of not knowing which one of the several 
clamps applied is the critical one and decides to 
leave them all m situ, pack with gauze, and get 
out as quickly as possible As soon as the artery 
is divided it retracts, so that its open end lies at 
or below the level of the common or hepatic duct, 
and the clamp which secures it is very likely to 
include m its grasp also the wall of the duct, or 
one of the other clamps may do so, “bite out” 
injuries of ducts result. 

The surest way to avoid this deplorable injury 
is routinely to proceed with the operation of 
cholecystectomy so as to identify the cystic 
artery, and then so securely hgate it before divi- 
sion of the cystic duct is carried out that this 
mishap cannot possibly occur (Fig 4, A). 

SOME CAUSES OE EMBARRASSING HEMORRHAGE 
FROM CYSTIC ARTERY' DURING CHOLECYSTECTOMY 

1 The unintentional division of the close- 
lying cystic artery when the cystic duct is divided 
by scissors 

2 The unlockmg of a defective cystic artery 
clamp 

3 The slipping of a poorly applied ligature 
during or after operation 

4 A defect in the catgut. 

5 The crushing division of an artery by appli- 
cation of a clamp when the tissues are friable 

6. The tearing away of a damp on the cystic 
artery stump by the unwitting traction of an 
assistant 

7 The tearing away of a clamp on an artery 
stump by movement of the fiver when the patient 
suddenly strains in an effort to vomit. 
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the ear out of position downward The periosteal 
raw surface on the cranium is covered with a 
skm graft 

The small tubed flap is not unrolled It is used 
to attach at periodic intervals around the anterior 
upper and posterior edge of the ear The fact 
that it is only attached at intervals of about ft 
centimeter keeps it rolled permanently and there 
by the form of the helix is imitated If the tubed 
flap is split along its length it will flatten out to a 
greater extent than is desirable To imitate the 
helix closely the tubed flap has to be as n mow 
as possible 

I or pressure and fixation a modeling compost 
tion form is molded over a split skin graft This 
is held in place by sutures crossed above the 
stent at appropriate points Anteriorly, the} are 
passed through the ear and tied on some type of 
form such as a small piece of rubber tubing 

The second operation can be performed under 
local anesthesia if desired Appropriate dressings 
are applied The} need not be changed for a 
week An interval of a month or more is allowed 
to elapse before the third and final major step 

Third optralton The i flaps are crosscut near 
the new auricle and readjusted and sutured in 
place 

What is left of the pedicle is unrolled, re 
placed, and sutured to the skin of the neck as the 
scar is excised 

If the scar on the neck below the pedicled flap 
is not a pliable one or if there is any contracture 
it is excised and the resulting raw area is covered 
with a skm graft 

Finally, if there is additional shaping of con 
tour, it is done in the office under no anesthesia 
if an innervation has not yet developed or under 
local anesthesia if indicated 

If this operation were to be done on a woman, 
another preliminary operation would be neces 
sary so that the flap could be taken from some 
area other than the neck, such as the upper chest 
or upper back 

CONCLUSIONS 

In the 4 individuals herein presented the defect 
in i instances was of congenital ongm (Cases i 
and 3) The oldest of these was built in 1928 
(Case 1) At the present time the shrinkage has 


been only slight The other congenitally mol 
formed ear was constructed in 1933 (Case v) 
Case 2 suffered traumatic destruction of the 
auricle It was built in 193 Cose 4 following 
the application of 3 “cancer paste’ had suffered 
almost total destruction of the auricle along with 
the soft structures about the ear The depth and 
extent of the slough may be appreciated when it 
is noted that the patient had a seventh nerve 
paralysis because 0/ it The base upon which the 
new ear was to rest was repaired and the new 
auricle was rebuilt in 1936 
The operation presented is one developed from 
an experience which necessarily entailed some 
trial and error 
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Tig z \nom;ilies of the bile ducts (after D X bisen- 
drath) \ntenor spiral type of cystic duct H, Short 
parallel type of union of the cystic and hepatic ducts 

C, Long parallel type of union of cystic and hepatic ducts 

D, Posterior spiral type of cystic duct 

after the cystic artery is divided, it is important 
that its stump be ligated immediately As soon as 
the third knot is placed, the ligature should be 
severed We know of an instance in which, due 
to the slowness of the assistant in applying the 
scissors, a sudden straining of the patient resulted 
in such traction on the ligature that was still held 
by the hand of the operator that it tore loose 
from the arterial stump 

4 An anomalous position and size of cystic 
artery may be present, or there may r even be an 
extra cystic artery (Fig 1, B) Therefore, it is 
important always to continue carefully to clamp, 
divide, and ligate all tissues just as one would if 
he knew this certain condition were present The 
surgeon should never proceed with the next step 
of the operation until the last one has been per- 
fectly completed 

5 If inflammatory changes are present with 
juicy , friable induration around the terminal 
cystic duct region, it is essential to be especially 
careful in the application of clamps, as the jaws 
may buc through the cystic artery and its adja- 


Fig 3 \, basil) o\ erlookcrl change in co irsc of hepatic 
duct due to chronic inflammatory scar retractile conditions 
B, Characteristic identifying vessels on common duct wall 

cent tissues (Fig 4, B) A No 2 plain catgut mass 
ligature placed with a dull-pointed or aneurism 
needle is sometimes here preferable to the clamp 
method 

6 If. m this situation, the cystic duct has 
been divided as the first step, the assistants 
should be warned against exerting any undue 
traction on the neck of the gall bladder, as such 
traction may result in a complete tearing through 
of the friable tissues containing the cystic artery 
The same accident may also be produced by 
sudden straining of the patient in an effort to 
vomit while the assistant is holding the clamjv in 
position for placing a ligature 

7 In cases in which inflammatory conditions 
have advanced beyond the above stage, it may 
be w isc to be content w ith an “approximate chole- 
cystectomy,” assuming there is no common 
duct comjdicalion, and to leave the terminal third 
or more of the cystic duct, if there arc no stones 
in it, undisturbed at the slight risk of future 
trouble, rather than to dig blindly into the tissues 
where anatomical landmarks are obliterated and 
hemorrhage is difficult to control This consen a- 
tive measure esjiecially applies if the patient is 
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1 ‘jP * Some anomilm of the artrrnl supply of the (.ill hlj^itr fa/ter risen frith Kyoto and others) 
\ T he cystic arierv i i sf om the right hepauc artery in the normal manner but crosses the anterior 
surface of the hepatic duct b Tho separate cystic arteric —one arising from the common lepalic a Urjf 
and passing to the neck of the gill bladder the secon 1 or accessory cystic artery arising from Ur gas 
Iroduoxlenil artery and crossing (be common duet C I ither the mam hepatic or only («e right 
branch passes behind the hepatic duct miking a wide arch to\ ard the right before giving off the 
cystic artery P Ki^ht hepatic artery runs parallel to cystic duct an 1 then arches behind »t at 
the neiLof the gall hlvffcc to enter the right lobe of the liter Before doing so it gives off the cystic 
artery at the nccl of the gall bl i Idcr 1 Most frequent mode of on„in of the cystic » t ry and 
also of an anomalous branch of the gastroduodenal artery crossing the common duct The <> IK 
artery usually arises from th t right hepatic artery shortly after the litter passes behind the hepatic duct 
f\ote branch of gistroduoJcnal artery cn> sing the common duct near ns ion er end j F Accessory nght 
hepatic artery arising from the superior mesenteric artery (after Kyoto) 


8 A litt ar slit in the hepatic artery by a vto 
lent jerk on the evstic artery clamp 

9 The tearing away of a cystic artery clamp 
bv the end of a deep misplaced a Momma J re 
tractor 

10 The tearing through of (issues containing 
the cystic artery when the cystic duct is divider! 
because of undue traction « ith a chmp on a gal) 
bladder yvhsch has been mobilized base hrst 

As examples the following may be cited 

l The average non complicated interval chol 
ecystectom) (he operator hating isolated the 
cystic duct, divides it at the proper place with 
scissors but this time the <cisir Ups ntp beyond 
the tissues confined in the jaws of the duct damps 
and divide a do * tying cystic artery To repeat 


this pitfall should be avoided by routinely fit t 
isolating the cy stic duct and then before dividing 
it doubly clamping dividing and ligating the 
tissues containing the c\$tic artery This 'ro«i d 
be made an mvanab'e rule 
2 The cfamp controlling (he cystic artery mai 
be defective and may unlock just after din ' w 
of the arler) ha« been accomplished w°r tni 
reason it is essential that the clamp to be u «d be 
carefully selected and tnedout before tttsapplitu 
? In a field cluttered with many clamps a 
well meaning but careless assistant mav chsrge 
the position of a retractor blade so that «( exerts 
direct traction and drag on a deep-lying tump 
point and tears it loo e (Fig 4 Cl This clamp 
mav be the one on the cystic artery Therefore 
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6 The light beam should be directed to the 
best advantage A Cameron goose-neck, mtra- 
abdonunal light may be used to advantage after 
the blood clots are removed 

7 A long-handled, slender- jawed artery clamp 
with the jaws slightly open should be placed close 
to where the retracted cystic artery should be 

8 The assistant should be asked to release 
pressure on the hepatic artery sufficiently to per- 
mit the cystic stump to bleed and then to close 
the artery clamp on it If not promptly successful, 
the clot in the deep recess should be cleaned out 
and if possible the operator should proceed to 
inject the hepatoduodenal fold with 2 per cent 
novocain solution Continuous closure of the 
hepatic vessels and portal vein for more than a 
few moments causes a marked fall (20 to 30 
points) in blood pressure and if any prolonged 
search for the artery stump is probable, it is ad- 
visable to prevent this fall by such block anes- 
thesia before proceeding with the search 

g Figure 6 shows the application of an hepatic 
tourniquet in place of an assistant’s hand It was 
devised for intermittent hepatic artery control in 
excision of hepatic tumors and block dissection 
of the carcinomatous gall bladder Experimen- 
tally, in dogs, more than 15 minutes of continuous 
compression of the portal vein may result in irre- 
parable injury to the small intestine The nut 
spring was devised to provide delicate, adequate 
pressure control without producing a crushing 
effect on the vessel walls It permits intermittent 
closure and release of the hepatic artery and 
portal vein 

ANOMALIES OF THE BILE DUCTS AND XRTERIES 

While every operator who undertakes the per- 
formance of a cholecystectomy owes it to the pa- 
tient to have at least a cursory knowledge of this 
subject, some seem never to have heard of it 

Figure 1, A to E, portrays a few of the many 
situations which might be present in the next 
patient upon whom the reader operates In 20 
per cent of human beings, the blood supply of 
the right hepatic lobe conies directly from the 
superior mesenteric artery and this hepatic 
branch may meander even so far as to he across 
the cystic duct (Fig 1, F) If mistakenly ligated 
for the cystic artery, high temperature and death 
may follow abruptly 

In instances in winch the juncture of the cystic 
and common ducts follows a closed “Y” course 
(l'ig 7, A), if even slight traction is maintained at 
the time of application of the duct clamp, the 
arms of the “Y” consisting of normal flaccid com- 
mon duct will empty, fold together, and form an 



Fig 5 Finger compression control of hepatic artery 
in case of furious hemorrhage from divided cystic artery 


apparent prolongation of the cystic duct, and a 
division here results in a complete resection of the 
common duct (Fig 7, B) This fact should 
ahvays be borne in mind when division of what 
appears to be an especially long cystic duct is 
about to be carried out Careful and minute in- 
spection should reveal the true situation, as the 
normal common duct is thin-walled, semitrans- 
parent, greenish, and presents on its surface 
characteristic fine vessels In the shad-belly type 
of patient, one may occasionally demonstrate to 
assistants the possibility of this" pitfall Veteran 
surgeons, when in a suitable confessional mood, 
are apt to refer to such an experience as most un- 
forgettably harrowing and inexcusable in that the 
essential technical procedures were not made diffi- 
cult by an obscuring pathological lesion 
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I ie 4 \ \ most important step is routinely to lijntc securely and divide tt 

tjstic artery before diwiing the cvstic duct R Unwitting misplacement ot t aerp 
retractor bluh* in a cluttered field may result in teanng off cystic artery Stump 
C Where tissues are /nably inflamed an applied artery clamp may bite th'O gtt 


of the fat bellied non mobihrable liver type, and 
the surgeon is handicapped bv lack of skilled 
assistants 

CYSTIC VRTfcRY IIEUORRIIVrE 
The question arises as to what should be done 
in the presence of a cystic artery hemorrhage The 
experienced surgeon with trained assistants is 
usually able to match the cystic artery stump 
and ligate it v, thout causing an injury to the 
hepatic ducts Having been requested to write 
this article for the possible benefit of readers who 
may be handicapped by lack of proper herpital 
facilities and trained personnel, I shall describe 
m a simple fashion the measures that personally 
have been found helpful, in the hope that they 
may prev ent the resort to steps which have m the 
oast and certainly will if used in the future con 
untie to produce go per cent of man made injuries 
of the common and hepatic bile ducts Steps to 
control fatadutg of «> st(C artery stump are 
as follows 


i II the furious hemorrhage persist® ®P 
pears uncontrollable, the as«»tart wi 
smallest hand should be directed to take hr* po 
turn at the left side of the patient to pass 
open left hand into the wound until ™ . 
finger enters the foramen of ttmslwand *«' b 

the pulsating hepatic artery then / otf 

opposing to ‘hut off this artery , mak g y 
arm and hand as inconspicuous as he po J 
can by dragging the abdominal v all * 

j li the abdominal wall snewon i» lin ^ 
for good exposure it should be enlarged This 
step w imperative 

z \U damps should be removed . 

4 The wound should be mopped out 
suction apparatus is available s « of 

lor both Scum and remrt.on in »« o^plBS « 

“Vitata« should be mob, tod b, 

Clips on the divided falciform I*™™* »»d 
the gall bladder 
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6 The light beam should be directed to the 
best advantage A Cameron goose-neck, intra- 
abdominal light may be used to advantage after 
the blood clots are removed 

7 A long-handled, slender-jawed artery clamp 
with the jaws slightly open should be placed close 
to where the retracted cystic artery should be 

8 The assistant should be asked to release 
pressure on the hepatic artery sufficiently to per- 
mit the cystic stump to bleed and then to close 
the artery damp on it If not promptly successful, 
the clot in the deep recess should be cleaned out 
and if possible the operator should proceed to 
inject the hepatoduodenal fold with 2 per cent 
novocain solution Continuous closure of the 
hepatic vessels and portal vein for more than a 
few moments causes a marked fall (20 to 30 
points) in blood pressure and if any prolonged 
search for the artery stump is probable, it is ad- 
visable to prevent this fall by such block anes- 
thesia before proceeding with the search 

9 Figure 6 shows the application of an hepatic 
tourniquet in place of an assistant’s hand It was 
devised for intermittent hepatic artery control in 
excision of hepatic tumors and block dissection 
of the carcinomatous gall bladder Experimen- 
tally, in dogs, more than 15 minutes of continuous 
compression of the portal vein may result in irre- 
parable injury to the small intestine The nut 
spring was devised to provide delicate, adequate 
pressure control without producing a crushing 
effect on the vessel walls It permits intermittent 
closure and release of the hepatic artery and 
portal vein 

ANOMALIES OF THE BILE DUCTS AND ARTERIES 

While every operator who undertakes the per- 
formance of a cholecystectomy owes it to the pa- 
tient to have at least a cursory knowledge of this 
subj'ect, some seem never to have heard of it 

Figure 1 , A to E, portrays a few of the many 
situations which might be present m the next 
patient upon whom the reader operates In 20 
per cent of human beings, the blood supply of 
the right hepatic lobe comes directly from the 
superior mesenteric artery and this hepatic 
branch may meander even so far as to he across 
the cystic duct (Fig 1, F) If mistakenly ligated 
for the cystic artery, high temperature and death 
may follow abruptly 

In instances in which the juncture of the cystic 
and common ducts follows a closed “Y” course 
(Fig 7 , A), if even slight traction is maintained at 
the time of application of the duct clamp, the 
arms of the “Y" consisting of normal flaccid com- 
mon duct will empty, fold together, and form an 



Fig 5 Finger compression control of hepatic artery 
in case of furious hemorrhage from divided cystic artery 


apparent prolongation of the cystic duct, and a 
division here results m a complete resection of the 
common duct (Fig 7, B) This fact should 
always be borne in mind when division of what 
appears to be an especially long cystic duct is 
about to be earned out Careful and minute in- 
spection should reveal the true situation, as the 
normal common duct is thm-walled, semitrans- 
parent, greenish, and presents on its surface 
charactenstic fine vessels In the shad-belly type 
of patient, one may occasionally demonstrate to 
assistants the possibility of this pitfall Veteran 
surgeons, when in a suitable confessional mood, 
are apt to refer to such an experience as most un- 
forgettably harrowing and inexcusable in that the 
essential technical procedures were not made diffi- 
cult by an obscuring pathological lesion 
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If there is any difficulty in ascertaining whether 
a ductlike structure encountered is a dilated 
terminal cystic duct or the common duct, it is 
safer to expose the common duct in its lower non- 
inflammatory area, open it, and pass a probe 
upward until the true situation is revealed, 
rather than to divide the doubtful structure with 
the hope that it is not the common duct This 
situation we have encountered many times when 
the dilated terminal portion of the cystic duct was 
fused with the wall of the common duct for 
several centimeters (Fig 2, B) When this situa- 
tion is present, the common duct tractor guide 
(Fig 8) serves a twofold purpose (1) it delineates 
the common and hepatic ducts, (2) it serves by 
gentle traction to elevate and bring the duct closer 
to the operator, thus facilitating dissection 

UNRECOGNIZED CHANGES IN THE COURSE OF DUCTS 

DUE TO CHRONIC INFLAMMATORY SCAR CON- 
TRACTILE CONDITIONS 

As a rule, the patients in this group are usually 
middle aged or elderly, with a history of chronic 
biliary distress The roentgen report shows the 
presence of a smgle large, rounded gall stone At 
operation, the liver is abnormally mobile, and 
when drawn up the condition depicted m Figure 3, 
A, is found 

The gall bladder stands out from the liver like 
a pear, its base being filled by a large stone The 
lower half is completely covered by what appears 
to be adherent, chronically inflamed, omental 
tissue The prospect is for an easy cholecystec- 
tomy The operator begins in what he assumes to 
be the area of the cystic duct which he exposes, 
ligates, and divides, and then continues to clamp, 
divide, and ligate until the gall bladder is re- 
in aved Free bile is noted in the depths of the 
wound The specimen is examined, and the con- 
dition depicted in Figure 3, B, is found to have 
been present 

I witnessed this procedure many years ago as 
it was being carried out by an eminent surgeon 
now deceased, and that experience has always 
come to mind when I have encountered a case of 
this kind This surgeon actually lectured on the 
dangers of injuring the common duct while he 
was unwittingly resecting it' In instances like this, 
it is xxise first to incise the gall bladder and remove 
the stone — there is no bile or free fluid in it — and 
then minutely to study the interior If there is no 
opening for a probe to enter the cystic duct, then, 
by careful blunt dissection, enough of the wall 
of the common duct should be exposed to verify 
its abnormal position and identity by its char- 
acteristic appearance (Fig 3, B). " 



I'lg 7 A, If a closed “Y” type of junction of cystic and 
common dact obtains and the tissues are non-mflamed, the 
slightest maintained traction on the gall bladder may result 
in the common duct arm folding and assuming the appear- 
ance of being a proper continuation of the cystic duct 
B, If such erroneously supposed long cystic duct is clamped, 
divided, and ligatured, complete resection and ligature ob- 
struction of common hepatic duct results The gall bladder 
should ali\ ays be examined on removal 


A possible explanation of Ibis deceiving con 
dition is that, m the early stages years before a 
huge hydrops or empyema of the gall bladder, 
being firmly anchored in its bed, exerted in its 
subsequent fibrotic changes such contractile 
power as to draw the hepatoduodenal fold and 
its contained common duct into its “V” course to 
the gall-bladder site 

As it is technically far easier to repair an injury 
to the common duct at the time of its occurrence 
than subsequently, the operatoi should always 
carefully inspect the organ on its removal If 
there is any question as to the cystic duct end 
he should re-examine the depths of the xxound, 
and expose the common duct so as to make sure 
of us integrity and that it has not inadvertently 
been dmded and closed by a ligature as is 
illustrated m Figure 7 > B, before he carries 
out the procedure of closure of the abdominal 
xxound 




SIALOGRAPHY, ITS TECHNIQUE AND APPLICATION IN 
THE ROENTGEN STUDY OF NEOPLASMS OF THE 

PAROTID GLAND 

JOHN V. BLADY, M D , and ALFRED F HOCKER, M D , New York, New York 


T HE term sialography may be defined as 
the roentgen visualization of the parotid 
or submaxillary glands after the injec- 
tion of a radiopaque substance into their 
respective ducts. The entire duct system, and 
also the gland parenchyma, can be studied, there- 
fore, by this method m a way comparable to 
lipiodol studies of other inaccessible organs In 
recent years this procedure has been used rou- 
tinely at the Memorial Hospital and has proved 
itself a valuable diagnostic adjunct 
This report is concerned with the results of a 
sialographic study of 23 normal parotid glands 
and 76 cases of neoplastic disease of the parotid, 
and indtides a description of a method of injec- 
tion, the behavior of the lipiodol in normal ducts 
and glands, the roentgen findings in the normal 
gland, in a group of mixed tumors, and in car- 
cinoma of the parotid gland In all cases in the 
neoplastic group the clinical, roentgenographic, 
operative, and histological findings have been 
correlated. 

The clinical material upon which this study is 
based consists of over 200 lipiodol inj'ections of 
the parotid duct system in 125 individual cases 
The various diseases studied by this method are 
listed in Table I 

HISTORICAL 

The first roentgen demonstration of the parotid 
duct system was made by Charpy, who published 
a “radiogram” of an isolated parotid gland in- 
jected with mercury in Poirier and Charpy’s 
Trattc d'anatotme (21) in 1904. The first practical 
application of this procedure in a living individual 
according to Berraud was made by Arcelin Ber- 
raud states that Arcelin in 1913 published the 
report of a case of a calculus in Wharton’s canal 
which was injected with a bismuth solution prior 
to radiography For about 13 years following 
this report we have been unable to find any men- 
tion of this procedure in the literature 

from the Head and Neck Department. Scmce of Dr Ha>c> 
L Martin, Memorial Hospital 

Presented in part at the Fifth International Congress of Rad- 
wloRj. September 13-17. 1937 


In April, 1925, Carlsten injected a parotid 
gland with lipiodol and reported the procedure m 
1926 Barsony reported a case in December, 
1925, into which he injected 20 per cent potassium 
iodide to demonstrate a marked degree of dilation 
of Steno’s duct Barsony found no reference in 
the literature to a similar demonstration while 
Carlsten stated in his article that Barsony was 
reporting a similar case Uslenghi, in Buenos 
Aires, described the procedure m July, 1925, and 
believed it to be original with him Jacobovici, 
Pophtza, and Albu (13) in 1926 described the use 
of sialography in 3 cases, demonstrating respec- 
tively a salivary calculus, a tumor of the parotid 
proved at operation, and a tumor of the sub- 
maxillary gland Keith in 1928 reported the use 
of the procedure m 1 case of parotitis In 1930, 
Rocchi published an excellent article in which he 
reported the results of a study to determine the 
best radiopaque medium for the injection and the 
amount giving the best roentgen visualization 
Likewise he reported the clinical use of this pro- 
cedure in a wide variety of cases, including 3 
unproved mixed parotid tumors Since his report 
there have been numerous contributions correlat- 
ing the roentgen and clinical findings in various 
conditions affecting the salivary glands A com- 
prehensive review on the clinical uses of sialogra- 
phy was published by Feuz (9) in 1935 and 1936 

TABLE I —DISEASES OF THE PAROTID GLAND 
STUDIED BY SIALOGRAPHY 


No of 
cases 

Normal parotids 23 

Non-neoplastic diseases* 26 

Neoplastic diseases 

Benign neoplasms (cysts, lipomas, also includ- 
ing tuberculous adenitis in this group) 7 

Adenocystoma lymphomatosum of Warthin 1 

Mixed tumors 40 

Primary carcinoma of parotid 21 

Metastatic carcinoma to parotid region 2 

Lymphoma 1 

Intraorai carcinoma 4 76 


Total cases I2 _ 

*Thix group of non neoplastic disease of the parotid Hand is di>cti«*rd 



776 


SURGERY, G1NEC0L0C1 Ah D OBSTETRICS 



fit! S Author s common duct tractor guide Suitable 
sized tube introduced through small opening in common 
duct by grasping tube at the end and then regraspmg at 
a suitable position for traction 

SECOND UlY HEMORRHAGE 
Serious secondary hemorrhage from the slough 
ing stump of a cystic artery that occurs several 
days after operation in advanced inflammatory 
semi gangrenous cases in which more or less 
gauze packing has been left in situ may prove a 
serious complication and tax the ingenuity and 
judgment of the surgeon to the utmost We have 
known it to occur after the unskillful removal of 
a gauze pack by an interne An> such pack should 
be removed bv the surgeon who placed tt at the 
operation 

When packing is indicated » e hav e adopted the 
r inch gauze strip placed in accordion fashion 
with a rubber sleeve between it and the viscera 
as it permits of comparatively painless gradual 


removal the trick being to grasp the end of the 
strip with a straight artery clamp and ro'ate 
it thus n uiduig the strip into a rope for a short 
distance each dav A few drops of peroxide of 
h> drogen left on the next lay er sen es lo loosen it 
appreciabh between dressings Abrupt, rapid 
removal of gall bladder packs has been known 
to produce sev ere and e\ en fatal shock as well as 
annoy mg and sometimes serious secondary bemor 
rhage Bv the use of the above method theentire 
pack may be remov ed without everting anv di 
rect pull 

DIRECT POSTOPERATAE HFV10KRHVCE FROM 
CV STIC ARTERY STIMP 

When, in the hours following a cholecvsteitomy 
the patient presents unmistakable signs of a 
progressively severe internal hemorrhag 1 — wh i-b 
cannot be accounted for otherwise— the chances 
are that it is due to release of the cystic arterv 
bg3tureortoan accessory cysticartery which was 
not ligated it may be imperative after blood 
transfusion, to re open the wound, search (or and 
control the bleeding stump— a most mnerabl 
experience for the surgeon and one m which he 
may injure the common or hepatic ducts To 
avoid this pitfall the surgeon should be abso- 
lutely sure that in every cholecystectomy the 
cystic and other anomalous cystic ailents at 
securely ligated 
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Fig 2 Technique of injection of hpiodol A, the duct orifice is located in 
the papilla on the buccal mucous membrane opposite the second upper molar 
tooth B_ after cocaimzation of the mucous membrane around the papilla, the 
duct orifice is dilated and the duct is probed C, the injection needle is in- 
serted into the duct for a distance of i centimeter or more and warmed hpiodol 
is slow ly injected The amount of hpiodol rendering the most satisfactory vis- 
ualization of the parotid duct system varies from i to i 75 cubic centimeters 
(see te\t) D, after the desired amount of hpiodol has been injected and the 
needle withdrawn, a piece of gauze is placed over the duct orifice, which is 
then compressed between the forefinger and the thumb 



clinic that this procedure has been considered too 
difficult and too time-consuming to permit its use 
in even day practice On the contrary, we have 
found the technique to be quite simple and that 
the entire procedure of injection rarely consumes 
more than 5 to S minutes A difficulty, only rarely 
encountered, however, is the identification of the 
orifice of the duct, after which the subsequent 
procedures are easily and quickly performed 
The paraphernalia needed for the injection of 
hpiodol are a 2 cubic centimeter tuberculin syringe 
and a 20 gauge 3 inch needle, the tip of which has 
been made blunt Various special cannulas have 
been devised and used, for which, we behexe, 
there is little indication A lachrymal dilator or 
tapered probe and an ordinary blunt tip fine wire 
probe complete the necessary apparatus The 
fluidity of the hpiodol (40 per cent iodine) may be 
increased by immersing it in hot w'ater immedi- 
ately before using 

For the injection we prefer to have the patient 
in a sitting position as it is more convenient to 
both the patient and the operator When the duct 
is easily located and readily probed, the injection 
can be performed satisfactorily with the patient 
lying on his back on the \-ray table As a source 


of good illumination we use an electrically' illu- 
minated head mirror 

The mucous membranes surrounding the orifice 
are anesthetized by' the topical application of a 
10 per cent solution of cocaine We have found 
surface anesthesia of only' slight advantage and 
have not noted any unusual tendency to drying 
up the salivary' secretions as has been suggested 
by Payme (iS) 

The location of the duel orifice is in the papilla 
of the buccal mucous membrane adjacent to the 
second upper molar tooth (Fig 2, A) If the 
orifice is not visible, gentle massage over the gland 
and duct will express saliva and thereby disclose 
its location Drying the papilla with a cotton 
applicator or by spraying with air will aid in 
identifying the point from which the drop of 
saliva was ejected or expressed When nothing 
can be expressed from the gland, the flow of 
sain a may be stimulated by sucking a lemon or 
some similar substance Recently we have seen 
a patient in whom we were able to identify the 
duct orifice only after 30 minutes of chewing gum 
and sucking on a piece of lemon This, of course, 
represents a rare type of case and not often does 
this difficultv occur 


1 1" i Literal projection of 4 normal siajn rims domonstratnu v irnti ms in 51 e of 
tin. duct system as visualized rocntRinocraphinlly after lipi xio) injcitinn Note the 
variation in po men 0/ the acussnry lobule an 1 in \ an I Jj the occurrence of several 
lobules 


INATOSli OF THE PAROTID C1VNP 
The parotid eland a racemo c gland of the 
serous tvpe is the largest of the salivary glands 
In anatomical texts it position is described as 
below and in front of the ear in the relromtn 
dtbular fossa, and extending from the zvgomatic 
arch above to the angle of the mandible below ’ 
The gland consists of a superficial portion a deep 
processus relromandibuhns and one or more ac 
ces or\ lobules 

Pocntgcn visualization has demonstrated I hat 
the gland frequently extends bevond the nnstoid 
tip below the mandible, and sometimes even to 
the submaxillar} region Simon has reported a 
case in which there was a communication between 
the parotid and the submaxillar, gland with con 
genital absence of Steno x duct 
TTie processus retromandibulans is best demon 
strated on postero-antenor roentgenograms (tig 
It is v orth> of mention that in these 1 tews 
this portion of the gland max extent! so tar 
mes tallv toward the midime as 10 lie partially 
superimposed on the lateral margin of the verie 
bral shadow and in such cases it max he m clo e 


proximit} to the pharyngeal wall ind the tonsil 
This as we shall later discuss is important tt 
remember when dealing with mi y ed tunurs ir 
this region Sejdcl) has reported a case in which 
parotid gland tissue was removed from the wn 
sillir bed at tonsillectom} 

Hie aicrssori eland is located anterior to the 
main mass and abov e the duct In about so pet 
cent of the cases there aie •* or more acces-of} 
glands pm«ent (Fig 1 ^ and II) 

The duct system consists of numerous branches 
emptying into a common duct Stensens or 
Steno s in the anterior part of the gland i 
latter runs transv ersel} forward crosses the ma 
seter and at the anterior border of this mu 
turns inward nearlv at a right angle « 
passes obbqueK forward between the buccmat 
muscle ind the mucous nembrane of the uiov 
to open in a small papilla on the oral surfac 
the cheek opposite the second molar tooth 
TtCIIMQDt OF IXJFCrjOV 
We have gamed the impression from 
expressed ami queries made by visitors t 
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Fig 4 Same study as in Figure 3 These postero- 
antenor view s demonstrate how far mesially the processus 


retromandibulans may extend In this position it lies in 
dose proximity to the lateral pharyngeal wall and tonsil 




6 To determine whether a tumor in the paro- 
tid region is an encapsulated growth in the gland 
substance, a tumor infiltrating the duct system 
and gland, or a mass extrinsic to the gland and 
ducts proper 

7 To determine the proximity of the retro- 
mandibular process of the gland to a mixed 
salivary tumor in the tonsillar region 

8 To aid in the planning of an operative pro- 
cedure in the parotid region 

We believe that sialography is generally contra- 
indicated in acute parotitis since it gives no addi- 
tional information and may cause the patient 
more pain by distending the ducts and alveoli of 
the gland Csillag and Czunft likewise deem this 
procedure contraindicated in acute infections On 
the other hand, in chronic infections, the lipiodol 
may have a definite therapeutic effect 
In epidemic parotitis (mumps) we see no neces- 
sity for a sialographic study Hobbs, Sneierson, 
and Faust performed sialographic studies in this 
condition and demonstrated typical inflammatory 
changes Also in postoperative parotitis there is 
no indication for the procedure 
We have had no complications in any of our 
injections Occasionally the duct orifice may be 


1 ABLE ni — AMOUNTS OF LIPIODOL USED BY 
VARIOUS INVESTIGATORS 

Cubic centimeters 

Carlstcn (1 case in 1925) 3 o 

Jacoboxici, Poplitza, Aibu (1926) 4 o(2opcrcentiodopine) 
Rocchi (1930) 

Barnaul (1011) 

I’a>ne (1931) 

Feuz (1932) 

Hobbs, Sneierson and Faust (1932) 

Jacoboxici and Jianu (1911) 

Simon (1034) 

Grasso (1934) 

Hare (1933) 

Kimm, Spies, and Wolfe (1935) 

Blady and HocLer (1937) 


2 o 
° 5 


4 o 


slightly traumatized by the dilatation or probing 
In 1 case of a chronically infected cyst, an acute 
parotitis, which necessitated incision and drain- 
age, resulted 5 days after the lipiodol injection 

If a sialogram is performed either immediately 
or several days after a biopsy, a fistulous tract is 
demonstrated on the sialogram (Figs 7, D, and 8, 
C) xvhich obscures detail and may simulate 
changes on the basis of which an erroneous diag- 
nosis may be made Therefore, if both procedures 
are to be performed on the same case, the sialo- 
graphic study should be completed first 

STUDY OF LIPIODOL FILLING AND EMPTYING 

In the literature on this subj'ect varying opin- 
ions are found regarding the amount of lipiodol 
necessary for the most satisfactory visualization 
of the duct system in the average patient 
Amounts varying from o 50 to 6 cubic centi- 
meters have been used (Table III) In our earlier 



xb cate the frequency of occurrence in the respective posi- 
tions The roman numerals represent arbitrary divisions 
of the duct system 
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Fig 3 Study 0/ lipiodol filling in a nomial gland A one diffusion o! lipiodol into the ghnd alveoli is seen this find 

cubic centimeter was injected on February 3 1937 Entire mg w as observed in several of the cases studied C three 

duct ystem is n ell v isuahzed B two cubic centimeters cubic centimeters injected February 8 193? The lipiodol 

were injected a days later February 5 1937 Note increase has diffused throughout the gland parenchyma til fine 

m size of main duct Although in this particular case no duct detail is obscured 


After the duct is located dilatation may be 
necessary and can be readily accomplished with 
a lachrymal dilator or tapered probe (Fig 2 B) 
After the dilatation and probing the injection 
needle is inserted for a distance of 1 centimeter 
or more If a thick secretion is obtained it ma\ 
be necessary to probe the duct It is frequently 
difficult to pass the probe for a distance greater 
than 1 centimeter In such cases the cheek mi) 
be pulled upward and outward to correct kinking 
or sharp angulation of the duct in the region of 
the masseter muscle after which the probe can 
then be passed for a greater distance sometimes 
as far as the anterior portion of the gland 

The injection should be carried out slowly and 
gently, since in adequate amounts the procedure 
is invariably productive of a certain amount of 
discomfort and pain due to distention of the 
ducts In 84 per cent of our cases the onset of this 
discomfort or pain was noted after 0 25 to o 50 
cubic centimeter of lipiodol had been injected 
(Table II) It is important, therefore to proceed 

TABLE II AN ALIiSIS OF PAIN PRODUCTION 

IN 38 CASES 

Amo « ot 



slowly in order that the necessary amount (1 to 
r 75 cubic centimeters) can be injected with the 
least amount of discomfort and pain To prevent 
the escape of the lipiodol after the needle is with 
drawn the patient is requested to compress the 
orifice of the duct bv squeezing the cheek between 
the thumb and forefinger with gauze (Fig 2 D) 

The roentgenogram may be made on either an 
upright or horizontal Potter Bucky table Stere 
oscopic lateral and either single or stereoscopic 
postero anterior projections should alwavs be ob 
tamed with the head hyperertended togivebetter 
visualization of the retromandibular region in the 
lateral view 

The after care of the patient consists of m 
structing him to massage the parotid region and 
to chew gum for periods of r to ■» hours 3 to 4 
times a day for 2 to 3 day s to aid in the emptying 
of the lipiodol from the gland 


INDICATIONS FOR SIALOCRAPHV 


The use of this diagnostic procedure is indicated 
in all conditions where there is an abnormality or 
evidence of inflammatory or neoplastic disease in 
the region of the parotid gland It is of particular 
value in the following conditions 

1 To demonstrate the relationship ot me 
normal parotid duct and gland to other adjacent 


structures 

3 To demonstrate salivary fistulas 

3 To demonstrate the presence of caicun 
foreign bodies or strictures of the parotid due 

4 To demonstrate and confirm clinical a ag 


nosis 01 cnionic rauuun 

S To investigate possible involvement ot me 
gland and ducts in a variety of pathological co 
ditions affecting the cheek and parotid region 
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I lg 7 Mixed svhv.iry tumois of the parotid gland \ and B, tilt entire duct sjs- 
tem is distorted and displaced by the large, somewhat irregular growth The gland 
surrounds the periphery of the tumor Steno’s duct is displaced and buckled by the 
grow th C, small mixed tumor arising m the accessory gland Both the accessory 
duct and Steno’s duct are displaced caudad and in addition the duct is obstructed, 
resulting in a distal dilatation of the entire duct system Note posterior displace- 
ment and buckling of the duct D, large mixed tumor situated in the anterior and 
caudal portion of the gland, and displacing it backward and upward The puddling 
of lipiodol in the tumor is due to a fistulous tract following an incisional biopsy 
performed several days prior to the lipiodol injection Such puddling, when super- 
imposed over a duct, may obscure detail or may be confused with localized diffusion of 
lipiodol as seen in cases of carcinoma Aspiration biopsy causes similar traumatic 
changes In any case, where the two procedures are to be performed, sialography 
should be completed before doing the biopsy 


the onset of pain (Table II), ivc have arnved at an 
arbitrary rule requiring the total injection of 3 to 5 
times as much lipiodol as the initial amount produc- 
ing discomfort and pain This permits individual 
variation and still provides that a sufficient 
amount is injected In some instances we have 
found it desirable to perform 2 injections of the 
gland, one for a study of the duct system and the 
other to visualise the gland substance by over- 
mjection 

Normally the lipiodol empties from the gland in 
1 to 3 dajs, although in cases when 2 to 3 cubic 
centimeters are injected, or when repeated injec- 
tions arc made, a residue can still be demonstrated 
from 5 to 15 davs later In cases of obstruction, 
stricture, or abnormal dilatation, as in infections, 


lipiodol remains in the gland substance for an 
even longer period of time 

Recently we have learned that Rocchi in 1930 
performed a similar study on a gland removed 
from a cadaver He made 4 successive injections 
of o 5, 1, 1 5, and 2 cubic centimeters of lipiodol 
into this isolated gland and obtained roentgeno- 
grams following each injection He concluded 
that the best roentgen visibility of the gland was 
obtained when 1 5 to 2 cubic centimeters of hpi- 
odol was injected Although we were unaware of 
this study our results are in complete accord with 
Rocchi’s The reason we give 1 75 cubic centi- 
meters as the maximum amount is that quite fre- 
quently we have observed diffusion of the lipiodol 
into the gland substance when 2 cubic centimeters 
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Ii*» 6 A tie tsili\ir> tumors t>f the p-iroti J gliml turnip lliese roent K rn grains 
demonstrate (hi iliMortinn ami di plan merit of the duct system by a tumor located 
in thi tail of the eland ami Ijms un ler or mesial to the gland itself C an<| |) these 
roentgenograms demonstrate the duct di placement produced bv a tumor lyirg rn 
or lateral to the gland In comparison to \ and H very III Ik distortion Qf the duct 
system IS Observed here With thLs preoperative informal! sri the surgeon has a bet 
ter umlersUndmg of the difficulties he may encojntcr in the case shorn) in t an! 
I In C ar l It on the other hind the removal lioul 1 bi a relatively simple pm 
cedure 


injections little attention was paid to the amount 
injected and frequently certain pocufitr mention 
appear tnces of the gland were noted which at 
the time were not clearly understood and fre 
quently were iniorrectlv interpreted In order to 
determine the amount of lipiodol necessary for a 
satisfactory injection and the reasons for these 
peculiar roentgen appearances we made a roent 
gen stud) of the normal gland tn io individuals 
by injecting different amounts { i a and ; cubic 
Centimeters) of lipiodol in the same individual at 
intervals of a to 7 days 

Kotntze no, graphic stud\ One cubic centimeter 
of lipiodol gives an excellent visualization of the 
entire duct system and demonstrates the finer 
ramifications in all portions of the ghnd With 
Jess than 1 cubic centimeter there is incomplete 
filling of the duct s> stem With a cubic centi 
meters of lipiodol beginning diffusion into the 
gland ts commonly observed and occasionally 


there is also some enlargement m the Size of 
Stenos duct The infection of 1 cubic cenfJ 
meters causes diffusion of the oil throughout the 
gland substance obscuring the definition of fhe 
secondary ducts and thevr finer ramifications (Fig 
j) The roentgen picture of this wide diffusion 
C3n best be compared with the appearance of a 
tree in late pring or summer After the injection 
of 1 cubic centimeter on the other hand thefac 
simile of the \ ra\ appearance of the duct s' stem 
is that of a bare tree in winter In the German 
literature th p roent f en piciure of diffusion of t M 
lipiodol has been termed H oik enar tiger < ’Ch al 
ten (cloud like shadow ) and \pfelblueten (aj** 
pie blossoms) f 

The umaut l of hpioJol necessary for a sattslac 
tors injection in the average case as determined 
from this study webeheve » from 1 lor 7?“"* 
centimeters Uy correlating the amount of Iipiocto 
necessary for a good rncnfgenogrsphic t utli an» 
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was injected. As this is an undesirable effect, be- 
cause it obscures duct detail, we believe that the 
maximum amount of lipiodol injected should not 
exceed 1.50 to 1 75 cubic centimeters 

MIXED TUMORS 

This roentgenographic study of mixed tumors 
is based on an analysis of sialograms in 40 patients 
with proved mixed tumors in the parotid In all 
of these the radiographic findings were correlated 
with the clinical findings, the pre-operative as- 
piration biopsy, the operative findings, and by 
subsequent histological study of the excised tumor. 

Location (Fig 5). These tumors may be found 
in any region of the cheek, submandibular portion 
of the neck, retromandibular space, or even in the 
external auditory canal which hes in close prox- 
imity to the gland The most common locations 
are the retromandibular and the pre-, sub-, and 
postauricular areas. The presence of mixed sali- 
vary gland tumors in the anterior portion .of the 
cheek near Steno’s orifice is uncommon, in our 
series 2 such cases are recorded. In rare instances 
a tumor arising in the retromandibular region may 
extend medially instead of laterally and present 
intra-orally either in the region of the tonsil or 
through the buccal mucous membrane between 
the mandible and the superior maxilla, a possi- 
bility which should be remembered when dealing 
with growths in this region 
A study of the sialograms has revealed the fol- 
lowing roentgen findings in mixed tumors of the 
parotid 

Filling defect The encapsulated mixed tumor 
of the parotid gland is usually readily visualized 
on the sialogram. The most consistent x-ray 
finding is the filling defect outlined by the dis- 
placed ducts surrounding the tumor The duct 
system in these cases presents no irregularities or 
destructive changes Each duct is visualized in 
its entirety, although its shape and configuration 
may vary with the degree of its displacement 
If the neoplasm is located near the periphery a 
small defect may be noted as only the most ter- 
minal arborescences become displaced If the 
position is central, the resulting defect depends 
on whether the mass is medial or lateral to the 
gland If.the tumor lies mesial to the gland, the 
latter is displaced outward and part of the growth 
may protrude through its center (Fig. 6, A and 
13 ). When the tumor is located lateral or external 
to the gland only portions of the gland around the 
periphery of the tumor are displaced (Fig 6, C 
aud D). In addition to displacement of adjacent 
gland substance, the duct itself can be displaced 
ip any direction by a tumor located in close prox- 


imity. In x of our cases the tumor compressed 
the duct without displacing the gland, and the 
sialogram demonstrated not only compression of 
the duct but likewise a resulting distal dilatation 
due to retention of secretions (Fig. 7, C) 

Buckling of the duct is another interesting find- 
ing We have noted its occurrence in the anterior 
half of the duct as well as m its distal portion 
This finding, however, is not diagnostic of mixed 
tumors as it may occur in any condition in which 
a mass pushes the duct backward or in which the 
gland is displaced forward, buckling may be ob- 
served, therefore, in inflammatory conditions in- 
volving adjacent structures as well as with 
neoplasms The buckling is produced by pushing 
the duct either ventrad or dorsad or by displacing 
the gland forward, thus crowding the distal half 
of the duct up on itself toward the gland (Figs 6, 
C and D, 7 A, B, and C). 

Pressure erosion 01 atrophy of the mandible, 
either along the posterior or lateral aspects, has 
been observed in a number of cases in which large 
tumors have been present for long periods 
Sialograms simulating those produced by mixed 
tumors may be seen with benign growths, such as 
lipomas, branchiogenic cysts, cysts, adenocystoma 
lymphomatosum of Warthin, tuberculous adeni- 
tis, and also with small metastatic nodes 
The occurrence of small mixed tumors in the 
region of the accessory gland is not uncommon 
and the changes observed are similar to, although 
sometimes not quite so marked as, those just de- 
scribed (Fig 7, C). 

The important practical application of sialogra- 
phy m mixed tumors hes not in the demonstration 
of the presence of such a mass but, as Lange has 
stated, in the fact that “today the operative plan 
can be determined before operation more accu- 
rately than has been possible up to date ” The 
size of the tumor and its position are clinical ob- 
servations but the determination of its position in 
relation to the gland and main duct, and as to 
whether it lies underneath or over the gland, is 
reserved to this procedure Hence, this additional 
visual information will aid in planning the most 
suitable approach, thereby avoiding unnecessary 
difficulty of exposure and” possible injury to the 
nerve, gland, and ducts. 

CANCER 

Twenty-four of the 76 tumors studied in tin's 
series were carcinomas, ar of these were primary 
in the parotid gland 

During the analysis of our sialographic studies 
we were impressed by a rather definite roentgen 
picture which demonstrated, not only the presence 
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The roentgenograms of the mandible demon- 
strated a metastatic defect in the angle of. the 
mandible and the sialogram appeared entirely 
normal. On this evidence a roentgen diagnosis of 
metastatic carcinoma was made, which was con- 
firmed 6 months later by a discovery of a primary 
renal carcinoma. 

SUMMARY AND CONCLUSIONS 

1 The appearance of the normal parotid gland 
and its variations as determined by roentgen 
visualization are described 

2. The technique, indications, and contra- 
indications are discussed. The technique is a 
comparatively simple procedure for which no 
special paraphernalia are required. 

3. Experimental studies on the normal gland 
have demonstrated the fact that lipiodol injec- 
tions of not less than 1 cubic centimeter and not 
more than 1 73 cubic centimeters render the most 
satisfactory roentgen visualization of the parotid 
gland Because of variability in the size and 
capacity of the duct system, an arbitary rule has 
been formulated which permits variation m the 
amount of lipiodol used and requires that 3 to 5 
times as much lipiodol be injected as the initial 
amount producing discomfort or pain 

4 In the normal, the lipiodol empties from the 
gland in 1 to 3 days In abnormal conditions it 
may remain in the gland for periods longer than 

2 weeks 

3 This roentgen study is based on an analysis 
of various neoplastic conditions in 76 cases, in all 
of which the clinical, the operative, the histo- 
logical, and the roentgenographic findings have 
been correlated 

6 The use of this procedure in mixed tumors of 
the parotid is discussed. The roentgen findings, 
depending on the various locations of the tumor, 
are presented Sialograph}' has made it possible 
to determine the operative plan before operation 
more accurately than has been heretofore possi- 
ble 

7 The roentgenographic changes caused by 
infiltration, as observed in 62 per cent of the cases 
in this series, are described. We believe that when 
this picture of infiltration is observed it is diag- 
nostic of carcinoma 

S Illustrations of the various points discussed 
are presented 
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of a filling defect, but also absence of duct mark 
jflgs, ungubnty in the outline 0/ the ducts, and 
peculiar irregular filling defects m the gland sub 
stance itself On correlating the clinical, roent 
genological, and pathological findings m these 
cases we noted that this roentgen picture was con 
sistent with the histological finding of cancer In 
id 3 t Pyrah and Allison first noted the fact that 
‘ the gland may be largely destrojed and 
there may be a considerable filling defect on the 
sialogram ’ Barsky and Silberman in 1932 
stated that the absence of duct markings in the 
region of the tumor indicated a "mahgnart char 
acter of tumor,’ while Csillag and Czunft in 19^ 
more accurately described the changes produced 
by infiltrating tumors They stated that cancer 
of the parotid gland ‘ can he recognized by the 
destruction of the finer ramifications of the ex 
cretoiy ducts and b> filling defect due to the 
destruction of the glandular substance ” Kirom, 
Spies and Wolfe in 193 s considered non filling 
and irregularity of the ducts' as evidence of car 
cinomatous invasion Later in the same year 
Hare reported similar findings 

In all these reports the roentgen changes are 
merely mentioned or described in the body of a 
case report W e behev e that their evaluation and 
importance as a diagnostic criterion of cancer of 
the parotid gland has not been fully appreciated 


removal and examination of the entire specimen 
is the cancer located (Fig 8 ) 

The x ray findings or changes are to some de 
gree dependent on the location of the lesion and, 
therefore fall into 2 general groups 
In the first group, in which the growth b ecu 
trally located within the gland substance itself 
the following changes are observ ed (1) Irregular 
defects in the gland substance ( ) Distortion of 
the normal duct alignment, (3) Incomplete filling 
and irregularity of and failure to visualize the 
duct system and (4) Puddling or diffusion of 
hpiodol in the tumor area, due to destruction of 
a duct or ducts with escape of the hpiodol into 
the adjacent tissues {Fig 9) 

In the second group the findings are tho-e ob- 
served with growths situated near the penpherv 
or m the tail of the gland The sialogram in 
these cases demonstrates the following change* 
(1) Complete filling of the portion of the gland 
and ducts distal to the lesion, unless the latter is 
located near Steno s duct, m which case the duct 
svstem in the gland is not v isuahzcd, due to com 
pression of Steno s duct or infiltration and block 
mg of the duct by tumor, (z) Only slight distortion 
of normal duct alignment, (3) Irregularity and 
delects in the portion of the gland involv ed bv the 
growth, and (4) Irregular puddling of hpiodol in 
the portion of the gland that is infiltrated 


TABLE rv —CORRELATION OP INFILTRATION VS 
SHOW N ON SIALOGRAMS WITS HISTOLOC1CAL 
TYPE OF TUMOR' 


T»« flrton 
OWotorl 
Adenocarcinoma 
Epidermoid carcinoma 
Squamous carcinoma 
Mycocbondro carcinoma 
Metastatic cancer 


No of S *l0*rarru llioiri 


Lymj&c 


sf 


The occurrence of these very definite roentgen 
changes in 62 per cent of the carcinomas primary 
in the parotid is of sufficient import to warrant 
describing the findings in more detail \\ e behev e 
that uken this picture of infiltration «J observed it 
is diagnostic of cancer The reason for failure to 
demonstrate these findings in a greater percentage 
of cases »s that the carcinoma ansmg in a minute 
focus of the encapsulated mixed tumor is still 
localized and has not yet infiltrated the gland 
substance Even aspiration biopsv in such cases 
miv not be diagnostic since the aspirating needle 
may not stnke the cancerous area Onlv after 


EVALl/ATIOV OF SrtfDV 

Encapsulated growths, such as mixed tumors 
as has been shoo n, distort and produce a displace 
ment of the gland which results in a defimten 
outlined filling defect but do not produce irregular 
defects and deformity of the ducts and gland sub- 
stance In the entice neoplastic group we did not 
find such infiltrative changes in any of the mixed 
tumor cases not exhibiting carunomatous changes 
In obstructive and in inflammatory conditions 
puddling and sometimes even slight irregularity 
of the ducts is seen but these changes are not 
associated with filling defects as produced by *U 
mors The roentgen findings in non neoplastic 
conditions are described elsewhere (5) 

As is commonly known metastatic cancer may 
inv oh e the parotid gland More frequently , how 
ever it involves adjacent structures and then 
may extend to the gbnd In such casts the in 
vasion of the gland can be demonstrated bv 
sialogram and frequently primary and metasta ic 
growths can be thus differentiated 
In one of the cases the clinical findings were 
typical of a parotid tumor and the i*piration an 
later incisional biopsy were reported as can 
with malignant mixed and squamous features 
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The roentgenograms of the mandible demon- 
strated a metastatic defect in the angle of the 
mandible and the sialogram appeared entirely 
normal On this evidence a roentgen diagnosis of 
metastatic carcinoma was made, which was con- 
firmed 6 months later by a discovery of a primary 
renal carcinoma 

SUMMARY AND CONCLUSIONS 

1 The appearance of the normal parotid gland 
and its variations as determined by roentgen 
visualization are described 

2 The technique, indications, and contra- 
indications are discussed The technique is a 
comparatively simple procedure for which no 
special paraphernalia are required 

3 Experimental studies on the normal gland 
have demonstrated the fact that lipiodol injec- 
tions of not less than 1 cubic centimeter and not 
more than 1 75 cubic centimeters render the most 
satisfactory roentgen visualization of the parotid 
gland Because of variability in the size and 
capacity of the duct system, an arbitary rule has 
been formulated which permits variation in the 
amount of lipiodol used and requires that 3 to 5 
times as much lipiodol be injected as the initial 
amount producing discomfort or pain 

4 In the normal, the lipiodol empties from the 
gland in 1 to 3 days In abnormal conditions it 
may remain in the gland for periods longer than 
2 weeks 

5. This roentgen study is based on an analysis 
of various neoplastic conditions in 76 cases, m all 
of which the clinical, the operative, the histo- 
logical, and the roentgenographic findings have 
been correlated 

6 The use of this procedure in mixed tumors of 
the parotid is discussed The roentgen findings, 
depending on the various locations of the tumor, 
are presented Sialography has made it possible 
to determine the operative plan before operation 
more accurately than has been heretofore possi- 
ble 

7 The roentgenographic changes caused by 
infiltration, as observed in 62 per cent of the cases 
in this series, are described We believe that when 
this picture of infiltration is observed it is diag- 
nostic of carcinoma 

8 Illustrations of the various points discussed 
are presented 
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of a hlbng defect, bat also absence of duct mark 
mgs irregularity m the outline of the ducts, and 
peculiar irregular filling defects in the gland sub 
stance itself On correlating the clinical roent 
genological, and pathological findings jn these 
cases we noted that thus roentgen picture was con 
sistent with the histological finding of cancer In 
193 r Pyrah and Allison first noted the fact that 
the gland may be largely destroyed and 
there may be a considerable filling defect on the 
sialogram ” Barshy and Silberman ia sgjo 
stated that the absence of duct markings m the 
region of the tumor indicated a ' malignant char 
acter of tumor,” while CsiUag and Czunft in 1934 
more accurately described the changes produced 
by infiltrating tumors. They stated that cancer 
of the parotid gland ' can be recognized by the 
destruction of the finer ramiScations of the et 
cretory ducts and by filling defect due to the 
destruction of the glandular substance ’ Rrnim, 
Spies and Wolfe m 193s considered non filling 
and irregularity of the ducts* as evidence of car 
emomatous invasion Later in the same year 
Hare reported similar findings 
Jn all these reports the roentgen changes are 
merely mentioned or described in the body of a 
case report We believe that their evaluation and 
importance as a diagnostic criterion of cancer of 
the parotid gland has not been fully appreciated 


removal and examination of the entire specimen 
is the cancer located (Fig S) 

The x rav findings or changes are to some de 
gtee dependent on the location of the legion and, 
therefore, fall into 2 general groups. 

In the first group, in which the growth 1$ een 
trail} located within the gland substance itself 
the following changes are observ ed (1) Irregular 
defects m the gland substance ( 2) Distortion of 
the normal duct alignment (3) Incomplete filling 
and imguhnl) of and failure to \isuahte the 
duct system and (4) Puddling or diffusion of 
Itpiodol in the tumor area, due to destruction of 
a duct or ducts with escape of the hpiodol into 
the adjacent tissues (Fig 9) 

In the second group the findings are those db 
served with growths situated near the peripherv 
or m the tail of the gland The sialogram ir 
these cases demonstrates the following changes 
(1) Complete filling of the portion of the glanJ 
and ducts distal to the lesion umesa tbe latter » 
located near Steno s duct, in which case tb<* duct 
ssstem in the gland is not visualized, due to com 
pression of Steno s duct or infiltration and block 
mg of the duct by tumor, (2) Only sligM distortion 
of normal duct alignment (3) Irregularity and 
defects in the portion of the gland involved by the 
growth, and (4) Irregular puddhng ©1 Up odd m 
the portion of the gland that is infiltrated 


TABLE IV — CORRELATION OF INFILTRATION AS 
SHOWN OS 5XUOCR AMS V mi HISTOLOGICAL 
TYPE OF TUMOR* 


Tvpe of Its On 

In rtologr) 


Ao ol Sol snm »ih «ing 


Adenocarcinoma 
Epidermoid carcinoma 
Squamous carcinoma 
Styzocbondro carcinoma. 
iteuslaUc oncer 
Lymphoma 
Total 


•Iq 61 per cent of pnmtry parotid aland carcinonui 
<Ke ge ca«»d by infiltration were obwrvtd. 




The occurrence of these very definite roentgen 
changes in 62 per cent of the carcinomas primary 
in the parotid is of sufficient import to warrant 
describing the findings in more detail ft e believe 
that v-hrn this picture 0/ infiltration is obserred it 
is diagnostic of cancer The reason for failure to 
demonstrate these findings in a gre.i ter percentage 
of cases is that tbe carcinoma arising in a minute 
focus of the encapsulated mixed tumor is still 
localized and has not yet infiltrated the gland 
substance Even aspiration biopsv in such cases 
may not be diagnostic since the aspirating needle 
may not strike the cancerous area Only after 


EVALUATION OF STUDV 

Encapsulated growths such as mixed tumors 
as has been shown, distort and produce a displace- 
ment of the gland which results m a definite! i 
outlined filling defect but do not produce irregular 
defects and deformity of the ducts and gland sub- 
stance In the entire neoplastic group v-e did not 
find such infiltrative changes in any of the mixed 
tumor cases not exhibiting carcinomatous clung « 
In obstructive and m inflammatory conditions 
puddling and sometimes even slight imgulanty 
of the ducts is seen but the«c changes are not 
associated with filling defects as produced by tu 
mors The roentgen findings in non neoplastic 
conditions are described eKcvvhere fs) 

As is commonly known, metastatic cancer ma} 
involve the parotid gland More frequently now 
ever it involves adjacent structure-- and then 
may extend to the gland In such cases the m 
vasion ol the gland C3n be demonstrated m a 
sialogram, and frequent!., primary and metastati 
growths can be thus differentiated 
In one of the cases the clinical findings were 
typical of a parotid tumor and the aspiration ana 
later ineisiona! biopsy were reported as cancer 
with malignant mixed and squamous features 
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Fig i Anatomical areas represented in resected speci- 
mens 

Often the apparent scarring and deformity ob-' 
served with the tissues m situ were not evident in 
the resected specimens The induration and adhe- 
sion of the posterior duodenal wall so often noted 
in primary cases were usually found to be depend- 
ent upon periduodenal rather than j ntraduodcnal 
changes in these secondary ones These compara- 
tively minor objective evidences of healing cast 
some light upon the nature of the healing process 
induced by gastro-enterostomy It is well known 
both from clinical and radiological evidence that 
peptic ulceration tends to undergo a regular cycle 
of healing and recrudescence In patients sub- 
jected to operation after prolonged medical ther- 
apy, it is not unusual to find a disappearance of 
the ulcer with minimal or no evidence of scarring 
In several such patients in whom the primary 
operation was limited merely to exploration, be- 
cause of the paucity of findings, subsequent lapa- 
rotomy because of recurrence of symptoms re- 
vealed large active duodenal ulcers Such healing 
of an ulcer with the apparent restitution to nor- 
mal of the duodenum may, therefore, indicate a 
condition of latency rather than that of cure The 
permanent subsidence of ulcer activity is perhaps 
only objectively manifested by the scarring and 
stricture at the ulcer site such as is seen with the 
so called “spent” or “burnt-out” ulcer which 
results in a pyloric stenosis This type of lesion 
usuallj does veil after gastro-enterostomy and is 
rarely followed by a gaslrojejunal ulcer How- 
ever, it is c\ ident from the resected specimens as 
described above, that this type of healing is not 
induced by gastro-enterostomy in the ordinary 
active duodenal ulcer 

The nature oi the healing induced in duodena! 
ulcers by gastro-enterostomy is suggested by a 



Fig 2 Analysis of 58 specimens revealing gastrojejunal 
ulcers 

consideration of the following group of 6 cases 
(Fig 4) In these patients a gastro-enterostomy 
had originally been performed for the cure of an 
active duodenal ulcer After varying periods of 
time these patients were subjected to re-operation 
because of complicating gastrojejunal ulcerations 
At that time, it was noted that all evidences of 
active duodenal ulceration had disappeared, the 
stomas were therefore disconnected and the nor- 
mal continuity of the gastro-intestmal tract re- 
established The recurrence of severe ulcer symp- 
toms led to a third operation when it was found 
that large penetrating duodenal ulcers had reap- 
peared This series of cases which, in retrospect, 
has almost the lucidity of a planned experiment, 
would tend to indicate that the healing of a duo- 
denal ulcer following gastro-enterostomy is not 
dependent upon any curative effect on its basic 
cause It would seem that m these cases gastro- 
enterostomy induced a condition of latency simi- 
lar to that encountered m the phase of spontane- 
ous remission which lasted only as long as the 
gastro-enterostomy continued to function It 
would, furthermore, seem that, when the ulcer 
tendency is still active as manifested by the pres- 
ence of an active ulcer in the stoma, disconnection 
may result in the reactivation of what appears to 
be a healed duodenal ulcer. If the ulcer tendency 
is still in the active phase, disconnection or new 
anastomoses may simply lead to changes of locali- 
zation of the ulcer This is manifested by 4 other 
cases In 1 of these, a fourth operation, a new 
gastro-enterostomy was added to the 3 outlined 
above The duodenal ulcer again disappeared and 
a new anastomotic ulcer developed In the 3 other 
cases, new gastro-enterostomies had been added 
without disconnecting the old ones which were 



FAILURES FOLLOWING GAS1 RO-ENTEROSTOMY FOR 
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T HL status of gistro enferostomj has pita! and the 39 remaining at different w<titu 
remained unsettled ever since partial tions would suggest that this material presents a 
gastrectomy was first advocated two dec general rather than a particular experience with 

adcs ago as a preferable operation for the this operation It at o reflects the difficult} of 
treatment of peptic ulcer In 102$ Lew isohn in following and satisfactorily determining the end 
supporting this more radical view, claimed that results of these patients who are apt to migrate 
gastro entcrostomj v as complicated bj a proh b in seeking relief of their persistent symptoms 
iti\e incidence of gastrojejunal ulcer 0*34 per cent In summarizing our observations on the re 
(rS per cent proved bj operation) This contention sected specimens, it «ecmed best to group them 
precipitated a controversy concerning the fre accordmgtothelesion which required re-operation 
queue} of that complication vvhichhascontmued to and to discus* them in the light of the previous 
date Although this paper constitutes a studv of a gastro enterostomj 

series of failures of gastro enterostomy it is not Jn 58 specimens revealing either an anastomotic 
intended to be a controversial presentation Its or jejuna! ulceration the original duodenal ulcer 
purpose is rather to consider impartial!} certain for which a gastro-enterostomv has been per 
observations which we feel raav contribute to a formed was found to tie healed in 56 and still 
better understanding of the modus operandi of active in onlv 2 In ever} such instance the stoma 
gastroenterostomy and the nature 0/ its com was adequate tn size anjstomoticaliy well placed 
plications and functional!} efficient (Fig 2) 

Partial gastreclom} when applied to cases In ir specimens persistent active duodena) 
which have been unsuccessfully treated b a pre ulcerations were present, of which only wereav 
vious gastroenterostomy permits a thorough sociated with active gastrojejunal ulceration {hg 
stud} of the effects of the original operation The 3) These latter cases are the ones cited above 
potential ulcer bearing area of the stomach is not All the remaining 9 vases showed inadequacy of 
onl) surgically expo «1 but the first portion of the the stomas either because of stenosis inadequate 
duodenum p}Jorus antrum gastro enteric stoma size or malposition A consideration of the above 
and as a rule the associated anastomotic jejunal findings uggpsts the following inferences (1) ‘ n 
loops become available as specimens for patho- efficient gastro-enterostomy (ends localise the 01 
logical stud} (Fig 1) Thiscommumcation is based appearance of an active duodenal ulcer (2) Fa 1 ' 
upon a review of 86 <uch resected pecimens as urc of a duodenal ulcer to heal after a gastro-enter 
well as upon a consideration 0/ the clinical patho- ostomv is usually associated with a mechapicalj) 
logical and radiological features of these ea«es inefficient stoma (3) WhJe the mechanical) 
As 23 of these patients had tn addition been sub efficient stoma tends to heal a duodenal ulcer, u 
jected to multiple previous con ervative prove also relatively favors the development of an anas 
viures m attempts to control post gastro-enteros tomotic ulcer (4) The co-existence of an active 
torn} symptoms an opportunity nasal o afforded duodenal ulcer and of an active anastomotic 
to studv the effects 0/ such measures on the com ulcer i> rare We shall again refer to the ‘tg 
plications of gastro-enterostomv Fhesc partial mhcarce of these findings m considering < e 
gastrectomies were performed on the gastro- mechanics of the healing induced bj ga ro* 
intestinal ward -ervicc of Mount Sinai Ho pital enterostomy 

during the period from 1923 to 193ft Case of In most instances in which gastro entero wm» 
gastroiejunal ulcer treated in an\ other fashion had apparently effected 3 disappearance 
than b} gastric nation are not included «n this previou iv acme duodenal ulcer, the ««««<> 
•study The fact that 39 of the gastro-enteros specimens revealed no other marked 'hang' 

“rrrTrrr/frri 

s«w Ito”' uTSe* w* ’srwVork and obstructing stenoses were not encountered 

78S 
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t»on done 



Occupation These cases represent the clinical 
material encountered in the wards of Mount Sinai 
Hospital The great majority are Jewish, and are 
classified as factory workers and petty tradesmen 
with the minority as artisans and clencal workers 
There were practically no unskilled laborers or 
agricultural workers These patients as a rule are 
engaged in confining and arduous industries and 
do not enjoy hygienic and economic advantages 
The great majority are heavy smokers 

While the incidence of chronic disease was not 
noteworthy, 3 patients suffering from thrombo- 
angiitis obliterans, that of arrested pulmonary 
tuberculosis \\ as rather high There is perhaps no 
''pccial importance to these features except that 
they represent the well recognized unfavorable 
factors of ulcer disease 

Onset and duration of symptoms In the great 
majority of cases the original ulcer symptoms 
commenced in the third or fourth decades and the 
recurrent complaints appeared in the fourth or 
fifth These findings are of questionable signifi- 
cance as the> represent the more common periods 
for the onset of ulcer symptoms 

A study of the symptom free interval after 
gaslro-enterostomv is interesting In 32, or 43 
per cent of the cases, recurrent symptoms nccessi- 


Fig 4 Six cases of reactivation of apparently healed 
duodenal ulcer following disconnection of stomas because 
of jejunal ulceration. 

faring medical consultation appeared within the 
first year, the earliest recurrence was in 6 weeks 
and the latest after 19 years The length of this 
free interval did not seem to bear any relation to 
the age of onset of symptoms or to the duration of 
symptoms prior to gastro-enterostomy. Further- 
more, it did not seem to be influenced by the addi- 
tion of any auxiliary procedure, such as exclusion 
or excision of the primary ulcer The recurrence 
of symptoms seemed to take place sooner in those 
cases of acute perforation supplemented by a 
gastro-enterostomy than in the general group In 
6 out of 8 such cases symptoms appeared within 
the first year Some idea of the chromci ty and 
intractibihty of the disease may be derived from 
the fact that 19 patients had suffered from symp- 
toms for 10 to 15 years, 3 for 15 to 20 years, and 4 
for over 20 years 

Symptoms The symptoms of the patients with 
recurrent ulceration could not be differentiated 
from those of primary chronic peptic ulcer No 
particular clinical picture seemed to characterize 
the anastomotic ulcerations except when they 
were complicated by gastrojejunal colic fistulas 
In about half the cases the complaints were of the 
ulcer type and were quite similar to those experi- 
enced prior to gastro-enterostomy In general the 
symptoms seemed to be more severe and resistant 
to therapy In many cases there were remissions 
As they became shorter, the symptoms grew more 
severe until the continuous suffering forced these 
patients again to seek surgical relief 
Hemorrhage There were 13 patients in whom 
bleeding w r as a prominent symptom. They may 
be divided into a group in which hemorrhage was 
the only symptom, and into another in which the 
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fig 3 a It ft Analysts of n specimens rev 
specimens rev caling active duodena] ulcers 


functioning poorly and were apparently ihe seat 
of ulceration At subsequent operation new anas 
tomotic ulcers were found at the <ite of the 3 new 
functioning gastro-entcrostomies 

It is instructive to compare the findings in cases 
tn which gastro enterostomy had failed to relieve 
the symptoms of lesser curvature gastric ulcers 
with those observ ed after its performance for duo 
denal ulcers Six patients were re operated upon 
because of the persistence of symptoms after 
gastro-entero-vtomj for lesser cur\ alure ulcer (Fig 

5) In S of these in the presence of a. well placed 
and well functioning stoma a persistent gastric 
ulcer was found In J instance the gastric ulcer 
had healed and an anastomotic ulcer was present 

In 6 other cases gastro-entcrostom> had ongi 
nally been performed for duodenal ulcer Re 
operation for recurrent symptoms revealed that 
new ulcers of the lesser curvature of the stomach 
had developed despite the fact that the stomas 
were meU placed and adequately functioning (hig 

6) In only r out of the 12 cases of lesser curvature 
ulcer associated with adequate functioning gastro 
enteric stomas was healing induced bv a gastro 
enterostomy These findings contrast strikingly 
with those observed in the 5S cases cited above of 
gastrojejanal ulceration which followed gastro 
enterostomy for active duodenal ulcers It will be 
recalled that all the stomas were adequate}} func 
tinning and in 56 the duodenal ulcer was found to 
be healed It would therefore appear that lesions 
at the lev el or proximal to gastroenterostomies 
are as a rale not as favorably affected as lesion « 
distal to them On the other hand, such stomas 
seem Co be much less susceptible to the develop 
ment of an anastomotic ulceration Thiv in turn 
would tend to emphasise- the importance of the 
mechanical factor in gastro-enterostomy as op 



vesting active duodenal ulcers b Analysis of ji 


posed to the chemical, for the chemical effects 
should be just as great m gastric as in duodenal 
ulcer It is difficult to say just how complete and 
constant the mechanical factor tend;, to be Ills 
known from fluoroscopic observations etc , that 
gastroenterostomy does not completely divert 
the gastric contents through the gastroenteric 
stoma It must be remembered that such ob*tr 
vations are usually made sometime after the 
establishment of the gastro enterostomv, when 
there had been an opportunity to relieve the 
obstructive effects, e g spa«m— edema resulting 
from the activity of a duodenal ulcer It u not 
unlikely that the mechanical diverting of a gastro 
enterostomy varies directly with the degree of 
such activ ity 

CLINIC \L FE-VTUSE5 

A review of the specimens revealed the causes 
for recurrent symptoms after gastro~enterostomv 
j/i this scries of rases to be jejunal ulceration in 19 
patients marginal ulceration in 21 gastrojejuna! 
colic fistulas in 8 new and recurrent gastric ulerr 
ation in 11 and recurrent duodenal ulceration in 
17 in 6 of which ihc gastro-enterostomy had been 
previously disconnected Because of the unusual 
opportunity of studying the anastomotic tilcera 
tions which represen t the most serious and impor 
tan! complications after gastro-enlerostomy U is 
our intention to devote particular attention 1° 
clinical radiological and pathological features 

Sex The incidence of recurrent or anastomotic 
ulcers >n women appears to be even smaller than 
that seen with primary duodenal ulcer Only 1 of 
the 7S pa bents were females In these? the symp- 
toms appeared relatively late in life and m 1 there 
had been a previous hysterectomy with a cc'<a 
two of the menstrua! function 
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gaslrojejunal ulcers, disconnec 
t»on done 



Occupation These cases represent the clinical 
material encountered in the wards of Mount Sinai 
Hospital. The great majority are Jewish, and are 
classified as factory workers and petty tradesmen 
with the minonty as artisans and clerical workers 
There were practically no unskilled laborers or 
agricultural workers These patients as a rule are 
engaged m confining and arduous industries and 
do not enjoy hygienic and economic advantages 
The great majority are heavy smokers 
While the incidence of chronic disease was not 
noteworthy, 3 patients suffering from thrombo- 
angiitis obliterans, that of arrested pulmonary' 
tuberculosis was rather high There is perhaps no 
special importance to these features except that 
they represent the well recognized unfavorable 
factors of ulcer disease 

Onset and duration of symptoms In the great 
majority of cases the original ulcer sy'mptoms 
commenced in the third or fourth decades and the 
recurrent complaints appeared in the fourth or 
fifth These findings arc of questionable signifi- 
cance as they represent the more common periods 
for the onset of ulcer symptoms 

A study of the symptom free interval after 
gastro-enterostomy is interesting In 32, or 43 
per cent of the cases, recurrent symptoms accessi- 


ng 4 Six cases of reactivation of apparently healed 
duodenal ulcer following disconnection of stomas because 
of jejunal ulceration 

iaiing medical consultation appeared within the 
first year, the earliest recurrence was in 6 u'eeks 
and the latest after 19 y'ears The length of this 
free interval did not seem to bear any relation to 
the age of onset of symptoms or to the duration of 
sy'mptoms prior to gastro-enterostomy. Further- 
more, it did not seem to be influenced by the addi- 
tion of any auxiliary procedure, such as exclusion 
or excision of the primary' ulcer. The recurrence 
of symptoms seemed to take place sooner in those 
cases of acute perforation supplemented by' a 
gastro-enterostomy than in the general group In 
6 out of 8 such cases symptoms appeared within 
the first year Some idea of the chronicity' and 
mtractibility of the disease may be derived from 
the fact that 19 patients had suffered from symp- 
toms for 10 to 15 y'ears, 3 for 15 to 20 years, and 4 
for over 20 y'ears 

Symptoms The symptoms of the patients with 
recurrent ulceration could not be differentiated 
from those of primary chronic peptic ulcer No 
particular clinical picture seemed to characterize 
the anastomotic ulcerations except w'hen they' 
were complicated by' gaslrojejunal colic fistulas 
In about half the cases the complaints were of the 
ulcer type and w r ere quite similar to those experi- 
enced prior to gastro-enterostomy. In general the 
symptoms seemed to be more severe and resistant 
to therapy In many cases there were remissions 
As they' became shorter, the sy’mptoms grew more 
severe until the continuous suffering forced these 
patients again to seek surgical relief. 

Hemorrhage There were 13 patients in whom 
bleeding was a prominent symptom. They may- 
be divided into a group in which hemorrhage was 
the only symptom, and into another in which the 
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bleeding was preceded accompanied or followed 
b/ ulcer s\ mptoms 

There were 4 patients with otherwise symptom 
less bleeding which was seven enough at times to 
reduce the hemoglobin to as low as 20 per cent It 
is interesting to note that these specimens revealed 
superficial healing gastrojejunal ulcers It must 
be borne m mind however that thev were ub 
jected to operation only after prolonged bed rest 
and medical treaimcnt and it is not unusual to 
observe similar findings in specimens with primary 
duodenal ulcers which had been resected after 
comparable pre-opera tiv e trea tmen t The ulccra 
tions in Ibis type of ca-e arc upcrficiat and «how 
no tendency to penetrate into adjacent vessels 
It is unit! el) furthermore that the degree of 
penetration neccssarv to impinge upon either a 
tne-enteric vessel or one branch of the middle colic 
actery could occur without inducing pain 

In view of the fact that conservative measures 
tend to induce healing of the ulcerations and that 
operative intervention in cases of anastomotic 
ukcr is such a formidable procedure it becomes 
a question of serious consideration whether this 
type of case, with painless blcedwti should be 
treated medicallv rather than surgically 


In 0 patients there was bleeding associated with 
pam and m every instance the resected specimens 
revealed an active penetrating ulceration which 
showed no tendency toward healing This type ol 
case apparently presents a different iheraptutic 
problem and seems more definitely to warrant 
operative intervention We have encountered no 
instance of a fatal hemorrfnge from a gastro 
jejunal or jejunal ulcer m this hospital 

Gastrojejunal colic fistulas I erforation into the 
colon with a formation of a gnstrojejural cchc 
fistula occurred in 8 patients and produced vary 
mg cbmeal pictures In 4 ir stance th' character 
utic sy mptoms of foul eructations fecal vomittrg 
and diarrhea developed after a preceding hidorv 
of pam which cea«ed in 3 patients with their onset 
In 3 patients diarrhea and in 1 fetal vomiting 
were the first and only sigrs of trouble N ra ' 
examination established the ewdtrtce of gastfo- 
jejunal colic fistula in 1 patient who at no time 
whatever manifested any clinical symptoms of us 
presence 

It mav be mentioned m passing that every case 
of recurrent or anastomotic ulceration in tm« 
series showed the presence of free hyorotnlanc 
acid 
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Fig 6 Six cases, development of gastric lesser curvature ulcers after gastro-enter- 
ostomy for duodenal ulcer 


PATHOLOGY 

The pathological characteristics of recurrent 
duodenal ulceration in 17 patients and of recur- 
rent gastric ulceration in 1 1 patients were found 
to be identical with those of a typical chronic 
peptic ulcer and require no special consideration 
Pathologically distinct differences were found 
between the two types of anastomotic ulcerations 
There were 29 jejunal ulcers of which 28 were lo- 
cated either in the efferent loop or directly oppo- 
site the stoma and only 1 in the afferent loop 
These lesions were occasionally multiple, were 
definitely punched out in appearance, and were 
either of the same size or smaller than the ordinary 
duodenal ulcer These cases of pure jejunal ulcera- 
tion showed no tendency to involve the margin of 
the stoma which in every instance appeared to be 
quite normal It would appear that operative 
technique can have little bearing on the develop- 
ment of ulcerations which are either opposite or 
at some distance from the stoma 
The characteristics of the marginal ulceration 
at the stoma, of which theie were 21 , arc quite 
different from those found in the jejunum They 
do not have their clear cut definition, are more 
irregular in shape and distribution, and show a 
tendency to follow the line of anastomosis and at 
times to involve a large part of its circumference 
This infiltration usually resulted in a rigidity of 
the stomas, which, however, in most cases re- 
mained patulous, but in a few were stenotic In 
several patients m whom a Murphy button gastro- 
jejunostomy had been performed, the stoma had 
shrunk to a size barely admitting the end of a 
good sized probe and resulted in a mechanically 
inefficient anastomosis In these cases the pres- 
cnceof small granulomatous excrescences and areas 
of polypoid and mucosal hyperplasia suggested 
that the stenosis might be the result of a previous 
inflammatory reaction Incidentally, this was the 
type of case in which the duodenal ulcer remained 


active and was responsible for persistent symp- 
toms While ulceration frequently extended from 
the stoma into the j'ejunum, it was never found on 
the gastric side of the anastomosis 
The tendency to penetration and chronic per- 
foration was rather striking m these marginal and 
pure jejunal types of ulceration These occurred 
in 29 patients and m 8 resulted in colonic fistulas, 
of which 4 were found to arise from jejunal ulcers 
and 1 from a marginal ulcer In 3 patients the site 
of fistulous origin could not be established. In 
some cases penetration occurred against adjacent 
groups of small gut, and in others, especially 
where the ulcer was located directly opposite the 
stoma, it extended into the mesentery of the small 
intestine and resulted in considerable swelling and 
induration In the case of one patient a previous 
operator reported the finding of a large mass of 
glands and exudate in the mesenteiy without evi- 
dence of ulceration In most nlstances chronic 
perforations tended to become sealed off by the 
mesocolon or by the still intact wall of the colon, 
but as previously noted it resulted in colonic fistu- 
las m 8 instances How t frequently perforation 
occurs into the free peritoneal cavity cannot be 
determined from this study, for that type of case 
naturally does not come to partial gastrectomy 
However, there were 3 such patients in this series 
who had had a previous free perforation from an 
anastomotic ulcer before partial resection was per- 
formed These tendencies to penetration and per- 
foration are important factors m making operative 
intervention so difficult and hazardous in these 
secondary’ cases of anastomotic ulceration 

X-RAY DIAGNOSIS 

While it is usually quite difficult and often im- 
possible to differentiate the recurrent and anas- 
tomotic ulcerations by their clinical manifesta- 
tions, x-ray evidence contributes much toward 
establishing their diagnoses 
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Recurrent duodenal ulceration There were 17 
patients who suffered recurrent duodenal ulcera 
non in it of whom the gastro-entenc anastomosis 
was still present, and m 6 it had been discon 
nected It will be recalled that in the first group 
the resected specimens revealed an inadequacy of 
the gastro enteric anastomosis \ ray examuia 
dens were available in 8 ol the se and indicated a 
deformity of the duodenum in all and stenosis of 
the stoma in 3 instances, irregular and poor June 
turning stoma m 2, high narrow stoma in 1, and a 
failure of visualization of the stoma m2 A de 
fortuity of the duodenum was reported in all 6 
patients who had had a disconnection of the 
stoma 

Recurrent gastric ulceration \ ray examina 
Uons were available in 7 of the xi patients with 
recurrent gamine ulceration In > instances the 
findings, were negatn e, in r an hour glass construe 
tion of the stomach was reported, and in 4 lesser 
curvature defects were noted 

A nastomohe ulcerations For practical purposes 
the x ray findings in cases of marginal and jejunal 
ulcerations may be considered together The 
signs establishing such a diagnosis were the pres 
ence of a pocket a tender irregular stoma gastric 
residue, and an irregularity or obstruction in the 
jejunum There were 9 patients whose hospital 
record gave no report of a roentgen examination 
Of the 41 patients who were subjected to x raj 
examination in the hospital the report was posi 
live m •*$ suspicious in 6 and negative in ro 
The accuracy of the x raj investigation is actually 
greater than these figures would appear to indi 
cate at first glance 

In 6 of the patients on whom the report was 
negative such finding* are understandable as the 
radiological examination was undertaken after 
many weeks of medical treatment for severe hem 
orxhage It will be recalled that in these cases the 
specimens revealed superficial healing ulcerations 
There were however 3 definite cases of ana* 
tomotic ulcer which were reported negative 

ITiere were S patients with gastrajejunjf colic 
fistulas the correct diagnosis was made in each 
instance In 5 of there the barium meal showed 
direct pa age of banum into the colon together 
w ilh some defomut j of jejunum or the stoma In 
v, the prerence of a fistula was establi hed onlv 
after the performance of a contrast enema 


Twenty three patients in this reries of *6 unsuc 
cessful gastro-ent eras tonnes had been subjected 
to various types of conservative gastro-entenc 


procedures in attempts to control then recurrent 
or persisten t symptoms Tw elve pauerts fad had 
’ operations, 2 had 3 operations 4 had 4 opera 
tions, 4 bad 5 operations, and 1 had 6 operations 
before a partial gastrectomy was done It is ©bn 
ou$ that these cases merely represent a small rertes 
of failures and statistically are of no therapeutic 
significance When their results however are 
view ed from the standpoint of the inferences sug 
gested by a study of the rerected specimens an 
interesting hgh t is shed upon their rationale They 
are presented solely for such consideration It has 
been indicated that the effects of gasfro-enferos 
torn) are due largelj to mechanical diversion and 
that the well functioning rather than the poorly 
functioning stomas are htelv to ulcerate Under 
such circumstances it would appear that in in 
stances of anastomotic ulceration the creation of 
a new or a more efficient stoma or the excision of 
the actual lesion would offer very little expectancy 
of avoiding a recurrence Such measures do noth 
ing actually to alter the basic conditions which 
cause the anastomotic lesion and apparently per 
mit a repetition of the factors responsible lords 
original appearance 

Disconnection of the stoma with the addition ol 
a new anastomosis bad been done in 8 cares la 6 
thi gastro enterostomy was posterior, the symp- 
toms recurred within 1 year in 3 after 3 years w 
i, and after S years in 2 In - patients in whom a 
new anterior ga^ro-enterostomy bad Wit 
apparently becaure of the impossibility of per 
forming another posterior anastomosis symptoms 
had recurred in less than a year 

In 3 palients new gastro entem anastomoses 
were made without disturbing the original ofif* 
which r ere found to be contracted I» f u cfit 
ations developed at the new anastomotic sites 
Excision of the anastomotic ulcer with p'a' ,ic 
repair had been performed 6 times with s trptoms 
recurring in every care in lere than a year 
An operation which recently has found rem 
favor is a disconnection of the stoma with closure 
of the gastric defect and restoration of the con 
tmuity of the gastro intestinal tract hi 
structing the jejunum It 1* argued that u 
duodenal ulcer recuroit is more amenable to mefl. 
cal therapy than an anastomotic one anil » ga* 
trectomy should become necessary later t 
previous disconnection of the stoma wouM n> a 
it a less formidable operation It »s> evident tw 
the experience « tth the patients m this series tr» 
this advantage does not necessarily occur i 
irocedure ol restoring intestinal ib'w f 
pA r. ,n ibis senes with a *uo 


been performed 6 times m this senes with a 
«equtnt recurrence of the duodenal ulcer in >) 
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instance. In 4 cases the symptoms returned 
almost immediately The recurrence of ulcera- 
tion made the dissection of the duodenum much 
more difficult and hazardous when these patients 
came to eventual partial gastrectomy, than it 
would have been at the time of the disconnection 
of the gastro-enterostomy when the duodenum 
was comparatively normal 
Although it may seem logical at this time to 
allude to the results obtained with partial gas- 
trectomy or to the choice of the procedure favored 
for these cases, we feel the data of this communi- 
cation do not permit such a presentation It must 
be remembered that partial gastrectomy merely 
served as the medium for our observations con- 
cerning gastro-enterostomy and the cases consid- 
ered were limited only to those in which satisfac- 
tory specimens were available for study They 
do not include all the gastro-enterostomies which 
came to radical resection and they constitute a 
limited percentage of such patients seen in this 
clinic When sufficient time has elapsed to allow 
a comprehensive evaluation of results, we plan to 
report the experiences of this clinic with partial 
gastrectomy for the patients previously unsuccess- 
fully treated by gastro-enterostomy 

SUMMARY AND CONCLUSIONS 

Partial gastrectomy through the media of its 
surgical exposure and the tissue resected, permits 
a direct study of the effects of previous operations 
upon the ulcer bearing area of the stomach and 
duodenum Such a study is the basis for a consid- 
eration of the modus operandi of gastro-enteros- 
tomy and the nature of its complications The 
cases of 86 patients with duodenal and gastric 
ulcer who had been subjected to partial gastrec- 
tomy after a previous unsuccessful gastro-enter- 
ostomy are reviewed Their significant clinical, 
pathological, and radiological features are indi- 
cated A study of the resected specimens suggests 
the following conclusions: 

1 A mechanically efficient gastro-cnteric stoma 
tends to cause the disappearance of an active duo- 
denal ulcer 


2 Failure of a duodenal ulcer to heal following 
gastro-enterostomy is often associated with me- 
chanical inefficiency of the stoma 

3 While a mechanically efficient stoma tends 
to bring about the healing of an active duodenal 
ulcer it seems also to favor the development of an 
anastomotic ulcer. 

4, Co-existence of active duodenal ulcer and 
active anastomotic ulceration is uncommon 

5 There are few objective evidences of healing 
associated with the disappearance of the duodenal 
ulcer following gastro-enterostomy 

6 Observations are adduced which suggest that 
the changes induced in active duodenal ulcer by- 
gastro-enterostomy resemble the latency of a re- 
mission rather than the permanence of a cure 

7 Disconnection of gastro-enteric stoma be- 
cause of anastomotic ulceration may result in 
reactivation of such latent duodenal ulcers 

8. The effectiveness of gastro-enterostomy seems 
to be due as much to a mechanical factor as to 
chemical factors 

9 Lesions at the level of or proximal to gastro- 
enterostomies (lesser curvature ulcers) are as a 
rule not as favorably effected as lesions distal 
to them (juxtapyloric ulcers). This would tend 
to emphasize the importance of the mechanical 
factor 

10 In cases where gastro-enterostomy has in- 
duced remission of duodenal ulcers, ulcers of the 
lesser curvature have developed at a subsequent 
date This would also tend to emphasize the im- 
portance of the mechanical factor m gastro- 
enterostomy 

11 Gastro-enteric stomas performed for lesser 
curvature ulcer are rarely the sites of anastomotic 
ulcers 

12 There appears to be a degree of parallelism 
between the efficacy of gastro-enterostomies in 
healing peptic ulceration and their own suscepti- 
bility to anastomotic ulceration 

13 On the basis of our observations it appears 
to be illogical to treat anastomotic ulcer either by 
plastics on the old stomas or by performance of 
new gastro-enterostomies 
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Recurrent duodenal ulceration Th<*ie were 17 
patients who suffered recurrent duodenal ufcera 
tjon in 11 of whom the gastro-entenc anastomosis 
was stall present, and m 6 it had been discon 
nested It will be recalled that ra the first group 
the resected specimens revealed an inadequacy of 
the gastro-entenc anastomosis \ ray ex&mina 
tions were available in 8 of these and indicated a 
deformity of the duodenum in all and stenosis of 
the stoma in 3 instances, irregular and poor func 
Honing stoma in 2, high narrow stoma in 1 and a 
failute of visualization of the stoma in 3 A de 
fortuity of the duodenum was reported in all 6 
patients who had had a disconnection of the 
stoma 

Recurrent gastnc ulceration \ ray examma 
tions were available in 7 of the n patients with 
recurrent gastric ulceration In 1 instances the 
findings were negative in 1 an hour glass construe 
tion of the stomach was reported and in 4 lesser 
curvature defects were noted 

Anastomotic ulcer alums Tor practical purposes 
the x ra\ findings m cases of marginal and jejunal 
ulcerations may be considered together The 
signs establishing such a diagnosis were the pres 
ence of a pocket a tender irregular stoma gastric 
residue and an irregularity or obstruction m the 
jejunum There were 9 patients whose hospital 
record gave no report of a roentgen examination 
Of the 41 patients who were subjected to x rav 
examination in the hospital the report was posi 
Uvc m 25 «u>picious in 6 and negative m to 
Theaccuracv of thex ray investigation is actual! v 
greater than these figures would appear to iwds 
cate at first glance 

In 6 of the patients on whom the report was 
negative such findings are understandable as the 
radiological examination was undertaken after 
many weeks of medical treatment for severe hem 
orrhage It will be recalled that in these cases the 
specimens revealed superficial healing ulcerations 
There were however 3 definite cases of anas 
tomotic ulcer which were reported negative 

There were 8 patients with gavtrojejunal colic 
fistulas the correct diagnosis was made m each 
instance In $ of these the barium meal showed 
direct passage of barium into the colon together 
with some deformity of jejunum or the stoma In 
1 the presence of a fistula was established onlv 
after the performance of a contrast enema 
THE EFFECTS OT OT1IEX COSSESV VTIVE 
oP£Rvno\s 

Twenty three patients in this senes of So unsuc 
cessful gastro-enterostormes had been subjected 
to vanous tvpes of conservative gastro-entenc 


procedures in attempts to control their rccurtwd 
or persistent symptoms Twelve patients had had 
2 operations 2 had 3 operations 4 had 4 opm 
tions, 4 had 5 operations and 1 had 6 operations 
before a partial gastrectomy was done It » obvj 
ous that these cases merely represent a 'mall «eries 
of failures and statistically are of no therapeutic 
significance When their results however art 
viewed from the standpoint of the inferences sag 
gested by 3 study of the rejected specimens an 
interesting light is died upon their rationale The! 
are presented solelv for such consideration Ubas 
been indicated that the effects of gastro-enteros 
tomy ate due largely to mechanical diversion, gad 
that the well functioning rather than the poorly 
functioning stomas are hlelv to ulcerate Under 
such circumstances it would appear that in in 
stances of anastomotic ulceration the creation of 
a new or a more efficient stoma or the erci'ion of 
the actual lesion would offer very little expectancv 
of av oiding a recurrence Such measu res do noth 
ing actually to alter the basic conditions which 
cause the anastomotic lesion, and apparentlv per 
mil a repetition of the factors responsible for it* 
original appearance 

Disconnection of the stoma with the addition of 
a new anastomosis had been done m 8 cases In 6 
the gastro-cntcrostomv was posterior the simp- 
toms recurred within r year in 3 after 3 y«rs in 
1 and after 5 years in 3 In 2 patients tn whom a 
new anterior gastro-enterostomv had been madv 
apparently because of the impossibthtv o' per 
forming another posterior anastomosis symptom' 
had recurred in less than a year 

In 3 patients new gastro-entenc anastomose* 
were made without disturbing the original ones 
which were found to be contracted In all 1 tiictr 
ations developed at the new anastomotic sites 

Excision of the anastomotic ulcer with pb'tic 
repair had been performed 6 times with svmptW" 
recurring in ev ery ease in less than a vear 

An operation which recently has found 
favor is a disconnection of the stoma with cloiirv 
of the gastric defect and restoration of the con 
tinuity of the gastro intestinal tract by rreon 
structmg the Jejunum It is argued that « a 
duodenal ulcer recurs it is more amenable to meoi 
cal therapv than an anastomotic one and u ga* 
trectomv should become neces«arv later in 
previous disconnection of the stoma otwfd mal 
it a less formidable operation It » evident itum 


the experience with the patients in this 'cries that 


me experience wiiu un |«w«» — 

this advantage does not necessarily occur 
procedure of restoring intestinal dolus e« 
fen porfbontd 6 tarn m 1 ia 
sequent recurrence of the duodenal iiker in i 
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instance In 4 cases the symptoms returned 
almost immediately The recurrence of ulcera- 
tion made the dissection of the duodenum much 
more difficult and hazardous when these patients 
came to eventual partial gastrectomy, than it 
would have been at the time of the disconnection 
of the gastro-enterostomy when the duodenum 
was comparatively normal 
Although it may seem logical at this time to 
allude to the results obtained with partial gas- 
trectomy or to the choice of the procedure favored 
for these cases, we feel the data of this communi- 
cation do not permit such a presentation It must 
be remembered that partial gastrectomy merely 
served as the medium for our observations con- 
cerning gastro-enterostomy and the cases consid- 
ered were limited only to those in which satisfac- 
tory specimens were available for stud}-. They 
do not include all the gastro-enterostomies which 
came to radical resection and they constitute a 
limited percentage of such patients seen in this 
clinic When sufficient time has elapsed to allow 
a comprehensive evaluation of results, we plan to 
report the experiences of this clinic with partial 
gastrectomy for the patients previously unsuccess- 
fully treated by gastro-enterostomy. 

SUMMARY AND CONCLUSIONS 

Partial gastrectomy through the media of its 
surgical exposure and die tissue resected, permits 
a direct study of the effects of previous operations 
upon the ulcer bearing area of the stomach and 
duodenum Such a study is the basis for a consid- 
eration of the modus operandi of gastro-enteros- 
tomy and the nature of its complications The 
cases of 86 patients with duodenal and gastric 
ulcer who had been subjected to partial gastrec- 
tomy after a previous unsuccessful gastro-enter- 
ostomy are reviewed. Their significant clinical, 
pathological, and radiological features are indi- 
cated A study of the resected specimens suggests 
the following conclusions 
1 A mechanically efficient gastro-enteric stoma 
tends to cause the disappearance of an active duo- 
denal ulcer 


2. Failure of a duodenal ulcer to heal following 
gastro-enterostomy is often associated with me- 
chanical inefficiency of the stoma 

3 While a mechanically efficient stoma tends 
to bring about the healing of an active duodenal 
ulcer it seems also to favor the development of an 
anastomotic ulcer 

4 Co-existence of active duodenal ulcer and 
active anastomotic ulceration is uncommon. 

5 There are few- objective evidences of healing 
associated with the disappearance of the duodenal 
ulcer following gastro-enterostomy 

6 Observations are adduced which suggest that 
the changes induced in active duodenal ulcer by 
gastro-enterostomy resemble the latency of a re- 
mission rather than the permanence of a cure 

7. Disconnection of gastro-enteric stoma be- 
cause of anastomotic ulceration may result in 
reactivation of such latent duodenal ulcers 

8 The effectiveness of gastro-enterostomy seems 
to be due as much to a mechanical factor as to 
chemical factors 

9 Lesions at the level of or proximal to gastro- 
enterostomies (lesser curvature ulcers) are as a 
rule not as favorably effected as lesions distal 
to them (juxtapylonc ulcers) This would tend 
to emphasize the importance of the mechanical 
factor. 

10 In cases where gastro-enterostomy has in- 
duced remission of duodenal ulcers, ulcers of the 
lesser curvature have developed at a subsequent 
date This would also tend to emphasize the im- 
portance of the mechanical factor in gastro- 
enterostomy 

1 1 Gastro-enteric stomas performed for lesser 
curvature ulcer are rarely the sites of anastomotic 
ulcers 

12 There appears to be a degree of parallelism 
between the efficacy of gastro-enterostomies m 
healing peptic ulceration and their own suscepti- 
bility to anastomotic ulceration. 

13 On the basis of our observations it appears 
to be illogical to treat anastomotic ulcer either by 
plastics on the old stomas or by performance of 
new gastro-enterostomies 
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Recurrent duodenal ulceration There were 17 
patients who suffered recurrent duodenal takers 
taon in 11 of whom the ^astro-enteric anastomoses 
was still present, and an 6 it had been discon 
netted It wall be recalled that in the first group 
the resected specimens revealed an inadequacy of 
the gastro-entenc anastomosis X ray examina 
tions were available m 8 of these and indicated a 
deformity of the duodenum in all and stenosis of 
the stoma in 3 instances irregular and poor func 
tiorung stoma in 2 high narrow stoma in i, and a 
failure of visualization of the stoma in 2 A de 
formity of the duodenum was reported in all 6 
patients who had had a disconnection of the 
stoma 

Recurrent gastric ulceration \ ray examwa 
tions were available in 7 of the rr patients with 
recurrent gastric ulceration In 2 instances the 
findings were negative, in r an hourglass construe 
tion of the stomach was reported, and in 4 lesser 
curvature defects w ere noted 

A rtastomoltc ulcerations For practical purposes 
the x raj findings tn cases of marginal and jejunal 
ulcerations mav be considered together The 
signs eslabh bins such a diagnosis were the pres 
ence of a pocket a tender irregular stoma gastric 
residue and an irregularity or obstruction in the 
jejunum There were 9 patients whose hospital 
record gave no report of a roentgen examination 
Of the 41 patients who were subjected to x ra> 
examination in the hospital, the report was post 
tive in ->$ suspicious in 6 and negative in jo 
The accuracy of the x raj investigation isactuallj 
greater than these figures would appear to mdi 
cate at first glance 

In 6 of the patients on whom the report was 
negative such findings are understandable as the 
radiological examination was undertaken after 
ntanv weeks of medical treatment for severe hern 
orrhage It will be recalled that in these cases the 
specimens revealed supe ftcial healing ulcerations 
There were however x definite eases of anas 
lomottc ulcer which were reported negative 

There were 8 patients with gastrojejunal colic 
fistula* the correct diagnosis was made in en-h 
instance In 5 of the^e the barium meal showed 
direct passage of barium into the colon together 
with some deformity of jejunum or the stoma In 
1 the presence of a fistula was established onlv 
after the performance of 3 contrast enema 
THE ElFEtTS OF OTHER CONSERV STIVE 
OPERATIONS 

Twenty th ee patients in this series of 80 urtsuc 
cessful gastro -enterostomies h3d brer subjected 
to various types of conservative gastro-entenc 


procedures m attempts to control their recinert 
or persistent symptoms Twelve patients had h d 
2 operations, 7 had 3 operations 4 had 4 open 
tions, 4 had 5 operations, and 1 had b operations 
before a partial gastrectomy was done It is otvi 
oos tba t these cases merely represent a small series 
of failures and statistically are of no therapeutic 
significance When their results, hov ever art 
viewed from the standpoint of the inferences -mg 
gested bv a study of the rejected specimens an 
interesting light is shed upon their rationale The} 
are presented solelv for such con ideralion It has 
been indicated that the effects of gastro-enteros 
tomj are due largely to mechanical diversion, and 
that the w el! functioning rather than the pood 
functioning stomas are hkeU to ulcerate Undt 
such circumstances it would appear tftat in in 
stances of anastomotic ulceration the creation 01 
a new or a more efficient stoma, or the evci ion of 
the actual lesion would offer very little expectancy 
of av oidmg a recurrence Such measures do noth 
mg actual^ to alter the basic conditions which 
cause the anastomotic lesion and apparent)} per 
mit a repetition of the {actors re'pon iWe lor its 
origins} appearance 

I)j connection of the stoma with theaddmi n cl 
a new anastoroo-is had been done in 8 tu*r ’ & 
the gastro enterostomy was posterior the svmp 
toms recurred - tthm i year in 3 after 3 years nt 
1 and after 5 years in 2 In 2 patients in whom a 
new anterior gastro enterostomy had been trade 
apparently because of the impossibility of pc 
forming another posterior anastomosis, symptom-- 
had recurred «j less than a year 

In 3 patients new gastro enteric anastomoses 
were made without disturbing the original ours 
which were /ound to be contracted In all 3 ulcer 
ations dev eloped at the new anastomotic s 'is 
Exci ion of the anastomotic uktc with plasta 
repair had been performed 6 times with symptoms 
recurring in every ca «e in k s than a y ear 
An opiration which recently has found w me 
favor is a disconnection of the stoma with do ure 
ol the gaairic dJeci and restoration ol the con 
tinuilv of the gastro intestinal tract by rccon 
stnictmg the jejurum It k argued that u a 
duodenal ulcer recurs it is more amenable to rreui 
cal therapy than an anastomotic one and Jt g« 
trectomv should become nects-arv later in 
previous disconnection of the stoma would 
it a less formidable operation Jt is evident lr 
the e spent nee with the patients in this*cn««^t 
this advantage does not necessarily occur iw 
procedure of restoring mte-dwal stufm ? ,( VT 
been per formed 6 times in this senes with 
<equem recurrence of the duodenal ulcer m c 
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instance In 4 cases the symptoms returned 
almost immediately. The recurrence of ulcera- 
tion made the dissection of the duodenum much 
more difficult and hazardous when these patients 
came to eventual partial gastrectomy, than it 
would have been at the time of the disconnection 
of the gastro-enterostomy when the duodenum 
was comparatively normal 
Although it may seem logical at this time to 
allude to the results obtained with partial gas- 
trectomy or to the choice of the procedure favored 
for these cases, we feel the data of this communi- 
cation do not permit such a presentation It mu st 
be remembered that partial gastrectomy merely 
served as the medium for our observations con- 
cerning gastro-enterostomy and the cases consid- 
ered were limited only to those in which satisfac- 
tory specimens were available for study They 
do not include all the gastro-enterostomies which 
came to radical resection and they constitute a 
limited percentage of such patients seen in this 
clinic When sufficient time has elapsed to allow 
a comprehensive evaluation of results, we plan to 
report the experiences of this clinic with partial 
gastrectomy for the patients previously unsuccess- 
fully treated by gastro-enterostomy. 


SUMMARY AMD CONCLUSION'S 

Partial gastrectomy through the media of its 
surgical exposure and the tissue resected, permits 
a direct study of the effects of previous operations 
upon the ulcer bearing area of the stomach and 
duodenum. Such a study is the basis for a consid- 
eration of the modus operandi of gastro-enteros- 
tomy and the nature of its complications The 
cases of 86 patients with duodenal and gastric 
ulcer who had been subjected to partial gastrec- 
omy after a previous unsuccessful gastro-enter- 
*r 7 are , rev mwed Their significant clinical, 
F oogical and radiological features are indi- 

e f ,, S M V 0l ‘ the resected specimens suggests 
the following conclusions: 

mectan5 callv efficient gastro-enteric stoma 
denal 32“ * djsap P earance of * 10 - 


2. Failure of a duodenal ulcer to heal following 
gastro-enterostomy is often associated with me- 
chanical inefficiency of the stoma. 

3. While a mechanically efficient stoma tends 
to bring about the healing of an active duodenal 
ulcer it seems also to favor the development of an 
anastomotic ulcer. 

4 Co-existence of active duodenal ulcer and 
active anastomotic ulceration is uncommon 

5 There are few- objective evidences of healing 
associated with the disappearance of the duodenal 
ulcer following gastro-enterostomy 

6. Observations are adduced which suggest that 
the changes induced in active duodenal ulcer by' 
gastro-enterostomy resemble the latency of a re- 
mission rather than the permanence of a cure 

7. Disconnection of gastro-enteric stoma be- 
cause of anastomotic ulceration may result in 
reactivation of such latent duodenal ulcers 

8 The effectiveness of gastro-enterostomy seems 
to be due as much to a mechanical factor as to 
chemical factors 

9. Lesions at the level of or proximal to gastro- 
enterostomies (lesser curvature ulcers) are as a 
rule not as favorably effected as lerion? distal 
to them (juxtapylonc ulcers) This would tend 
to emphasize the importance of the mechanical 
factor. 

xo In cases where gastro-enterostomy has in- 
duced remission of duodenal ulcers ulcers of the 
lesser curvature have developed at a =ub«equent 
date This would also tend to emphasize the im- 
portance of the mechanical factor in gastro- 
enterostomy. 

11. Gastro-enteric stoma= performed for le-^r 
curvature ulcer are rarely the sites of anariomotic 
ulcers. 

12. There appear^ to be a degree of paralkli-m 
between the efficacy of ga-tro-enteroitornif •> in 
healing peptic ulceration and their own -u-'epti- 
bffitv to anastomotic ulceration 

13. On the bash, of our ob-ervation- it app'ar 
to be illogical to treat anastomotic ulcer eitbf r by 
plastics on the old stoma- or b> jv n'ormam 1 of 
new gastro-enterostomies. 


REFRIGERATED CARTILAGE ISOGRAFTS 

GERALD BROWN 0 CONNOR, M D , F A C S , and GEORGE W ^RREN PIERCE M D F ICS 

Sjw Francisco California 


F OR the past 5 years >n the reconstruction 
of contour defects of the face and us 
appendages we have used exclusively what 
we call the "refrigerated cartilage tso~ 
graft ’ Cartilage isogralts are, for certain types 
of contour reconstruction our material of choice 
as they are easy to obtain, wall keep tn utrc m 
definitely will not absorb will resist infection are 
pliable and will lend themselves favorably to 
sculpturing 

The cartilage mamly nb is obtained under 
sterile or unsterife conditions and stripped of Us 
perichondrium It is thoroughly washed with or 
dinary tap water to remov e any blood which may 
hav e collected on the cartilage Thu matenat is 
then placed m a covered sterile glass container 
and covered with a solution of i part aqueous 
merthiolate (i 1000) to 4 parts oi sterile normal 
sahne The solution should completely cover all 
of the cartilage by at least 1 inch The container 
is placed m the refrigerator and left there it is 
taken out only when the solution has to be 
Changed, cultured or the refrigerated cartilage 
used for grafting purposes When new material 
is prepared the solution is drained off and changed 
twtee a week for 2 weeks and then oral) once a 
week thereafter New cartilage materia! should 
not be added to the now stenle original container 
unless it has undergone the Sferthiosafrne 
treatment for at least 1 week and 1 cultures of the 
Second presen atne solution have been proved 
negative We have made it a routine to obtain a 
culture from our merlhiosaJme solution every 
time a piece of refrigerated cartilage is to be used 
for reconstruction \\c have never had a positive 
culture return from the preservative solution 
^merlhiosalme) containing the refrigerated carti 
lage tvografts in over ^5 cases 

We have used refrigerated cartilage isografts as 
carlv as 24 hours after they had been placed m the 
merthiosalmeand grafts that hav e been presm ed 
for as long as 2 years but we strong!) advise that 
anv cartilage isograft not be used until »t has been 
refrigerated in the roertbiosnhne for at least 1 
week and negative cultures of the solution are ob 
tamed bv the operator Refrigerated cartilage 
nografts that have been preserved over 6 months 
are lust as efficient as a fresh batch of cartilage 
This Jong waiting period although not advisable 


does not materially affect tlie cartilage as a graft 

Macroscopicallj , the fresh cartilage and the 
older cartilage are identical except that some oi 
the older material is shghth more pliable than 
when first obtained and, microscopically, occa 
sionally small vacuoles are noticed in the sectioned 
cartilage that has been preserved over 2 weds. 

Of the 375 transplants done, local infection 
developed m 6 cases This occurred mostly in 
gratis that were used to reconstruct the nasal 
bridge or tip where external sterilization is 
difficult These infections responded to local 
treatment with all of the grafts remaining in nW 
except any portion of a graft that became ex 
posed The exposed portion of the graft was 
gradually digested or was sargicalh erased to 
speed up wound closure This latter treatment 
was the usual procedure as it materially shortened 
the postoperative care If a refrigerated catlibge 
jsograft becomes infected there are several 
alternatives— the whole cartilage graft mav be 
removed immediately the infection subsides 
rapidly and the w ound heals in 3 short time If 
good dependent drainage ts established the graft 
can be left tu sttu and it will survive but heating 
will be delayed On several occasions, to speed 
recovery where nasal bridge transplants were con 
laminated intranasal or columellar drainage 
points were established and the gn!t irrigated 
with roerthiosaline introduced through the nasal 
skin into the graft bed bv hv7»odermic svrmgrs 
This should not be done under pressure and 
should be done onlv when through and through 
drainage has been established The solution 
merely acting as an irrigator is injected into the 
graft cavity and not into the skm or subcutaneous 
tissue 

Only one total graft was removed and t«« * as 
taken out because of a streptococcic infection 
through its point oi introduction 4S hours alter 1 
had been placed under the skin of the nasal bnogc 
The symptoms subsided under local treatment ** 
soon as the graft was removed and adequate 
drainage provided This infected graft w* 
thoroughly washed m saline solution refogera' 
in merthiosahne and kept for 6 months It wa 
then felt that the site to be grafted had recmcnM 
from its infection so the original graft wa» ” 
introduced Healing occurred ftr pmrom t 
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time Infected cartilage that is removed can be 
resterilized, preserved m merthiosaline, and used 
again 

After a 5 year waiting period we find that all of 
the refrigerated cartilage isografts that have been 
transplanted have retained their original size and 
identity, except those parts of the 6 grafts that 
became exposed and 1 small nasal bridge graft 
that entirely absorbed 

The 1 graft that completely absorbed was J 4 
inch long, hr inch high, and 3 /i inch wide It 
was used to build up a luetic nose which was 
noticeably lacking in skin covering and mucosal 
lining The graft was unfavorably situated under 
tension and an opening occurred between the 
graft and the nasal cavity The continual mild 
infection plus the exposure of the graft gradually 
caused its disappearance An additional re- 
frigerated cartilage isograft was used on this 
patient after a 6 months waiting period and that 
has remamed m situ after 3 years 

The refrigerated cartilage isografts are most 
efficient, highly satisfactory, and economical for 
the patient needing contour restoration Their 
use ehminates the pain and disability that accom- 
panies a rib cartilage resection, which in itself is 
often more disabling than the correction of the 
deformity The use of cartilage isografts always 
gives one an abundance of easily obtainable 
material that is simply sterilized and kept on tap 
in the refrigerator where it is available at all 
times The refrigerated cartilage isografts can be 
interchanged regardless of age, sex, color, race, or 
blood grouping Cartilage young in years (under 
16 years) due to its pliability is not good contour 
building material Refrigerated cartilage iso- 
grafts stand infection well, will not absorb, and 
only occasionally cause slightly more of a local 
reaction than do autogenous grafts This reaction 
is not severe and when it subsides the resulting 
pericartilagmous fibrosis fixes the graft more firm- 
ly in its bed so that no movement is elicited on 
digital palpation This is a helpful sequela for it 
fixes the graft in its proper location. The cartilage 
isografts bend occasionally but with much less 
frequency than when only autogenous grafts are 
used This is probably due to the fact that when 
the perichondrium is removed and the cartilage 
placed in merthiosaline it assumes the shapes that 
the internal strains and stresses of the cartilage 
cells dictate Grafts can then be sculptured from 
this cartilage of the required shape to fit an exist- 
ing defect Those few grafts that have bent out of 
position are the result of (x) the graft being too 
long for the pocket, (2) the external pressure as 
measured by the skin elasticity not being evenly 


distributed over the graft. If the pressure is 
greatest in the middle of the graft one or both 
ends will be forced upward The pressure may be 
greater at the ends of the graft without materially 
bowing the center as this is the thickest part of the 
graft and there is less give to it On numerous 
occasions cartilage isografts were accurately 
sculptured and then placed in the merthiosaline 
which sterilized and preserved the graft until it 
was ready for use If any curling should occur 
it will take place in the solution and a correction 
can be made before transplantation is carried 
out 

Over the years, for confirmation, we have 
presented to other surgeons our methods, tech- 
nique, and the results of this work and from per- 
sonal communications we find they have all been 
highly pleased with the results they obtained with 
this type of graft Dr Claire Straith reports his 
results but neglected to mention his source of 
information obtained from our original work 

CONCLUSIONS 

1 Cartilage isografts can be sterilized, pre- 
served, and refrigerated in merthiosaline for an 
indefinite period of time The length of time of 
preservation does not materially affect the 
cartilage as a graft 

z Infected refrigerated cartilage isografts can 
be resterihzed and preserved for use at a later 
time 

3 Mcrthiolale (1 1000) 1 part and sterile 
normal saline 4 parts when refrigerated act as an 
efficient antiseptic and preservative for cartilage 
isografts 

4 Refrigerated cartilage isografts are efficient 
and economical for the patient requiring recon- 
struction surgery They eliminate the necessity 
of rib cartilage resection, give one a storehouse of 
easily available material that can be interchanged 
regardless of age, sex, color, race, or blood 
grouping 

3. Refrigerated cartilage isografts at times 
cause slightly more of a local reaction but this is 
a helpful sequela. They bend or curl with much 
less frequency than do autogenous cartilage grafts 
6 Refrigerated cartilage isografts are, for cer- 
tain types of contour reconstruction, our material 
of choice as they are easy to obtain; will keep ?;/ 
vitro indefinitely; will not absorb, will resist in- 
fection, are pliable, are easily sterilized, and will 
lend themselves favorably to sculpturing 

We express our sincere appreciation to Dr A Mood) and 
Dr S Leland, of San Francisco, for the co-operation and 
assistance they have rendered in helping to solve the many 
problems that confronted us in this work. 
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SURGICAL CONSIDERATIONS IN REMOVAL OF SIONFS 
FROM THE KIDNEY 
JAMES T PRfEbTLEl MD, FACS Rochester Minnesota 


D EFINITE advances, both medical and 
surgical have been made tn the 
management of nephrolithiasis during 
recent years and consequent!) late 
results following the remov al of stones from the 
Sidney have been correspondingly improved 
Accurate pre-operative roentgenologic tocahza 
tron of calculi has rendered diagnosis almost in 
fallible, and as a result the surgeon usually knows 
the number, size, and location of «tones that must 
be remov ed before the incision is made Improv e 
merits m anesthesia and in surgical technique 
have not onl> reduced the risk of operation but 
have enhanced the likelihood of an ultimate satts 
factory result The importance of proper post 
operative treatment has become widely appre- 
ciated The present discussion however mil be 
limited largely to mention of certain surgical con 
stderattons that seem significant in the removal 
of stones from the kidney 

EXPOSI7KF OF MDVEV 

Ns in other types of surgery probably no single 
factor is of more importance in the surgical treat 
tnent of nephrolithiasis than adequate exposure 
The tvpe of incision which affords the best view 
of the renal fossa and permits mobilization of the 
kidney most readily begins high in the costover 
tebra) angle and follows the course of the last rib 
anteriorly approximately 1 centimeter below the 
lower border of the nb Continuation forward 
to the downward prolongation of the 3ntenor 
axillary line is usually sufficient The incision 
may be carried as far forward as necessary how 
ftow tie Pivison of Satsery Tt( Mayo Clin c. 


ever, and its length is commonly determined bv 
the aze of the patient and by the relative position 
of the kidney All muscles encountered along 
this incision down to and including the dorso- 
fumbar fascia, may be severed without fear of 
subsequent herniation if proper do-ute ol tV 
w ound is accomplished A anous muscle splitting 
incisions have been described, but these are ne'e 
time consuming art unnecessary for a strong 
wound, and may limit exposure Care shoiA be 
taken to avoid the lleo-inguira! and tleohypo- 
gastnc nerves which course just beneath the 
dorsolumbar fascia downward from the costo- 
vertebral angle immediate)) lateral to the ererwr 
spin's group of muscles If the kidney is platen 
unusualh high or is particularly adherent in tie 
region of the upper pole or if it » Exed «i a mgr 
position as the result of a previous operation, 
difficulty may' be experienced m mobitvzi n g tt. to 
order to facilitate exposure under these ci cum 
stances the twelfth nb may be fractured I>) a 
direct upward pull and left f« s»f« H adequate 
exposure is not obtained in this manner, * uD ' 
periosteal resection of the twelfth nb increases 
the height and the breadth of the incision anil 
enhances the exposure of the upper pole 01 » 

After the desired ircis on is made, the k'd r O 
may be readily exposed by opening tf,e 
Gerota near the costovertebral angle and rcirars 
ing this opening tow ard the midlme « tner 
much perirenal inflammatory reaction the pc 
toneum mav be adherent to the anterior surucc 
of the kidney and it should be carefully re "^ < 
in order to avoid entering the abdomen “ 
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peritoneum is accidentally or purposely opened 
it should be closed before the pelvis of the kidney 
is opened 

EXPOSURE OF RENAL PELVIS 

In order to obtain the best view of the renal 
pelvis it is advisable to mobilize the kidney freely 
so that it may be raised well out of the depths of 
the wound As an assistant holds the kidney 
directly upward from the wound, with one hand 
placed over each pole, which is covered with gau 2 e, 
the renal pelvis may be identified posteriorly at 
the hilus of the kidney. Usually the peripelvic 
fatty tissue can be removed from the posterior 
aspect of the pelvis without difficulty Occa- 
sionally, if there is much inflammatory reaction 
present, the peripelvic fat may be edematous, 
indurated, and adherent, and it cannot be readily 
separated from the pelvis Usually, however, this 
tissue can be removed over a sufficient area to 
give an adequate view of the pelvis Palpation 
of a calculus within the pelvis serves to identify 
the position of this structure with certainty. If 
one is uncertain about identification of the pelvis, 
however, a small aspirating needle may be in- 
serted into the region in question in order to be 
certain before an incision is made Should the 
needle inadvertently enter the renal vein, a 
moment’s pressure with the finger is adequate to 
control bleeding. In a limited number of cases 
one finds the pelvis situated anteriorly, and, if 
after searching on the posterior aspect of the 
renal hilus the pelvis is not encountered, such an 
abnormal position should be suspected and a 
search made anteriorly Should the pelvis not be 
readily located in this region, it can always be 
located by identifying the ureter and tracing it 
upward 

It is usually advisable to immobilize the wall of 
the pelvis in some manner before it is incised. 
Allis forceps may be employed for this purpose, 
or a single retraction suture may be placed on 
each side of the line of anticipated incision into 
the pelvis As traction is made on the forceps or 
sutures, the anterior wall of the pelvis is immo- 
bilized and separated from the opposite wall, 
thereby' eliminating any danger of incising both 
anterior and posterior walls at the same time If 
the extrarenal pelvis is small, exposure of the pelvis 
may be greatly increased hy placing two small, 
smooth, right-angled retractors against the renal 
parenchyma which overlies the pelvis and retract- 
ing toward the convex border of the kidney. 
The additional amount of pelvis that may be 
exposed by tin's method is oftentimes very' sur- 
prising 


INTRARENAL EXPLORATION 

After the pelvis is opened by an incision which 
is usually placed in the direction of its long axis, 
stones within the kidney can ordinarily be re- 
moved with little difficulty. Pre-operative knowl- 
edge of the exact location of a given stone within 
the kidney facilitates its discovery' at the time of 
operation. 

Various types of forceps bent in the distal por- 
tion at a wide variety of angles have been designed 
and may be used in performing pelviolithotomy 
The ordinary Mixter forceps is quite satisfactory 
in a high percentage of cases. In exploring the 
interior of the kidney with forceps one should 
always exercise great care not to tear the mucosal 
lining of the pelvis or calyces Such trauma leads 
to bleeding, to injury to tbe parenchyma, and 
adds to the difficulty of locating and removing 
calculi. If a stone remains that cannot be 
located with the forceps, exploration of the in- 
terior of tbe kidney with the tip of the finger, 
if the pelvis is of sufficient size, is one of the most 
satisfactory methods of determining for certain 
whether any calculi remain Instruments for 
visualization of the interior of the kidney have 
been described, but these are not always satisfac- 
tory and as a rule are not necessary'. 

COMPLETE REMOVAL OF ALL STONES 

The importance of completely removing all cal- 
culi and stony fragments cannot be overem- 
phasized Undoubtedly many so called cases of 
recurrence are not in fact true recurrences but 
merely represent the persistence and perhaps 
growth of calculi or portions of calculi which were 
present but not removed at the first operation 

In addition to accurate pre-operative knowl- 
edge of the number, size, and location of the 
calculi, and careful mtrarenal exploration with 
forceps and perhaps with the finger, there are 
other aids to complete removal of all stones. Small 
stones and sandy material may oftentimes be 
evacuated by lavage of the pelvis and calyces 
with sterile water or saline solution This may' be 
accomplished by inserting the nozzle of a sy'rmge 
directly into the pelvis or by using a soft rubber 
catheter that is placed at any desired point 
in thin the kidney 

The use of roentgen rays at the time of opera- 
tion obviously is most desirable. Fluoroscopic 
examination by a trained roentgenologist in a 
darkened operating room is usually of great value 
to the surgeon who is searching for an unlocated 
calculus In addition to the fluoroscopic exam- 
ination, a roentgenographic plate taken at the 
time of operation and developed immediately by 
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SURGICAL CONSIDERATIONS IN REMOVAL OF STONES 
FROM THE KIDNE1 

JAMES T PRIESTLEY MD FACS Rochester Minnesota 


D EFINITE advances, both medical and 
, surgical, have been made in the 
management of nephrolithiasis during 
recent years, and consequently late 
results following the removal of stones from the 
{idaey have been correspondingly improved 
Accurate pre operate e roentgenologic locahza 
tton of calculi has rendered diagnosis almost in 
fallible and as a result the surgeon usually knows 
the number, s ize and location of stones that must 
be removed before the incision is made Improve 
rrents in anesthesia and to surgical technique 
have not only reduced the nsh of operation but 
have enhanced the likelihood of an ultimate satis 
factory result The importance of proper post 
operative treatment has become widely appre 
ciated The present discussion, however will be 
limited largely to ment on of certain surgical con 
siderations that seem significant in the removal 
0/ stones from the kidney 

EXPOSURE OF KIDXrry 

As in other types of surger j probably no single 
factor is of more importance in the surgical treat 
ment of nephrolithiasis than adequate exposure 
The type of incision which affords the best view 
of the renal tossa and permits mobilization 0/ the 
kidaey most readily, begins high in the costover 
tebral angle and follows the cour e of the last nb 
anteriorly approximately 1 centimeter below the 
lower border of the nb Continuation forward 
to the downward prolongation of the antenor 
axillary line is usuallv sufficient The incision 
may be carried as far fora aril as recessary how 
From tie D vwoo ot Surgery Tie May® U v 


ever, and its length is common'y detero ned bv 
the size 0/ the patient and by the relativepo won 
ot the kidney AH muscle* encountered a'ong 
ibis incision down to and including the dor<o- 
lumbar fascia may be severed without fear of 
subsequent herniation if proper closure of the 
w ound is accomplished \ anou* muscle splitting 
incisions hav e been described, but these are more 
time consuming arc unnecessary fo a stmng 
wound and may limit exposure Care should be 
taken to avoid the lleo-mgumal and iteobypo- 
gastric nerves which course just beneatn the 
dorsofumbar fascia downward from the costo- 
vertebral angle immedutelv lateral to the erector 
spin® group of muscles If the kidney is placed 
unusually high or is particularly adherent >0 the 
region of the upper pole, or if it is fixed n a high 
position as the result of a previous operation 
difficulty may be experienced in mobilizing it. In 
onto- to facilitate exposure under these cveum 
stances the tw elf th nb may be fractured b) a 
direct upward pull and left in situ If actuate 
exposure is not obtained in this manner suo 
periosteal resection of the twelfth rib increase 
the height and the breadth of the incision an 
enhances the exposure of the upper pole of tw 
kidney . , . 

After the desired incision ts made, the kmbcv 
may be readily exposed by opening the fascia 0 
Gerota neir the costovertebral angle ana retract 
mg this opening toward the mtdhne it Inert 1 
much perirenal inflammatory reaction th< P 5 
toneum may be adherent to the anterior surface 
ot the kidnev and it should be carefully 
in order to avoid entering the abdomen » 1 



Fig i a, left, Original roentgenogram, show mg numerous calculi in the left kidney, b, intravenous urogram, shov- 
ing horseshoe kidney with good function on both sides 


mandelic acid usually give good results in the 
treatment of bacillary and Streptococcus faicalis 
infections Other coccal forms and the Bacillus 
proteus are usually best treated by sulfanilamide 
This latter drug is preferably withheld until it 
has been determined that mandelic acid has been 
ineffective Occasionally, neoarsphenamme may 
be employed in the treatment of coccal infections 
which have proved resistant to other types of 
treatment Approximately 40 per cent of renal 
calculi are associated with infection ( r ) All distant 
foci of infection should be eradicated 
Certain metabolic errors at times appear to be 
responsible for the formation of renal calculi. A 
chemical analysis of the removed calculus should 
always be made as this may shed light upon 
possible metabolic errors, especially if stones 
composed of cystine or urates are detected In 
recent years hyperparathyroidism has been em- 
phasized as a cause of nephrolithiasis, and vitamin 
deficiency has also been stressed That these 
abnormalities may occasionally be directly related 
to the formation of urinary calculi appears to be 
fairly well established, but that they are a com- 
mon cause of renal stones in this country seems 


extremely unlikely These possibilities, however, 
should be considered m the treatment of each 
patient with urinary lithiasis as only by com- 
bined medical and surgical management will the 
best immediate and end-results be obtained 
Surgical aspects As a result of widespread 
interest in these newer conceptions of the etiology 
of renal calculi, certain older, well recognized 
anatomic abnormalities which are frequently 
associated with calculi have received little con- 
sideration Stasis caused by various types of 
obstructive lesions is often found to be present 
when stones are removed from a kidney The 
ease with which infection appears m the presence 
of stasis and the difficulty of rendering the urine 
sterile under such conditions is well known 
The kidney which contains a stone often show's 
some evidence of pyelectasis and cahectasis 
Whether the obstruction which caused this hydro- 
nephrosis is primary and the formation of the 
calculus secondary, or vice versa, is sometimes 
difficult to determine Too often, however, it is 
more or less assumed that the stone is the cause 
of the hydronephrosis, and a careful search is not 
made for any possible extrinsic cause for obstruc- 
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portable equipment located nearby affords defi 
mte information as to whether or not all stones 
have been removed Nephrolithotomy may be 
necessarj at times, to remove one or two stones 
which remain When one is satisfied there are no 
remaining calculi, the pelvis may be dosed by 
sev eral interrupted stitches of catgut The line of 
dosure of the pelvis may be covered, if one 
desires, by the nearby penpelvic tissue 

NEPHROLITHOTOMY 

When a large branched stone is present, or 
" hen a calculus is located m the cafy x the isthmus 
of which is too small to permit removal of the 
stone through the pelvis without undue trauma 
nephrolithotomy may be advisable When marked 
caiiectasis is present and the cortex is accord 
ingly very thin, an incision through the cortex in 
order to remove a calculus causes very little 
damage to the kidney and may obviate the neces- 
sity of a technically difficult pelviohthotomy At 
times the location of the most desirable area on 
the cortex from which to extract a calculus situ 
ated in a calyx may be advantageously deter 
mined by pressing the finger which has been in 
sorted through the pelvis against the calculus, 
thereby forcing it against the cortex and making 
it more easily located on the parenchymal surface 
of the kidney The palpation of a soft area on the 
cortex also serves to identity a dilated calyx 
which contains a calculus 

An extensive incision in the cortical surface of 
the kidney from one pole to the other along the 
convex margin is seldom required When cxtn 
eating a large branched calculus that fills the 
pelvis and all calyces such a procedure may be 
necessary When the kidney is incised so gener 
QUwly , loss of blood can be greatly reduced and 
exposure enhanced by temporary compression of 
the renal pedicle with a large rubber covered 
clamp Following removal of the stone, large 
individual bleeding points should be ligated by 
mattress sutures before the cut surfaces of the 
kidney are approximated by a similar type of 
suture This is accomplished by mattress sutures 
tied over small pieces of muscle The renal cap 
sule may then be reunited by a continuous suture 
NEPHROSTOMY 

If the kidney is extensively damaged as the 
result of longstanding partial obstruction if con 
siderabte infection is present, if infection with 
Bacillus proteus exists if there is any doubt con 
ceming adequate drainage from the kidney, or if 
there is much bleeding into the pelvis or calyces 
after stones have been removed it is usually 


advisable to perform nephrostomy The advan 
tages of nephrostomy under such circumstances 
have been frequently discussed It is desirable to 
have the nephrostomy tube leave the renal pelvis 
through the lower calyx and traverse the vanous 
layers of the wound m as straight a line as pos 
sible This is especially important if one anuci 
pates the necessity of keeping the tube in place 
for a considerable period of time When the tube 
is so placed, a straight tract results and changing 
of the tube i» thereby facilitated If nephrohthot 
omy has been performed the nephrostomy tube 
ma^ leave the kidney through the nephrotomy 
incision in order to avoid additional damage to 
the renal parenchyma Multiple nephrostomy 
tubes may be inserted if desired, though this is 
seldom necessary It is always important to make 
certain that the nephrostomy tube is placed de 
pendently in the renal pelvis or has an opening 
in the portion of it that is in the dependent part 
of the pelvis In addition to providing excellent 
renal drainage during the earlv postoperative 
period, drainage by nephrostomy may be main 
tamed permanently should this be necessary A 
nephrostomy tube may also be utibzed for lavage 
of the renal pelvis and aspiration of inspissated 
material which might form the nidus of a sub- 
sequent calculus 


PREVENTION OF RECURRENCE 
In the past, the incidence of recurrence of renal 
calculi has been variously estimated at from ioto 
40 per cent At present I believe that the fre 
quency of recurrence is definitely less 11 properly 
treated cases Nevertheless stones reform in the 
kidney sufficiently often following complete sur 
gical removal to merit careful consideration of 
this possibility in the treatment of each patient 
Adequate treatment includes adherence to cet 
tain general medical and surgical principles 
Medical aspects From the medical point of view 
the importance of infection in the urinary trac 
has received well considered erpha'is t' e O 
patient who has a calculus in the kidnev shou 
have careful bactenologic studies made or 1 
urine both before and following removal 0! we 
stone At the same time the hydrogen ion con 
centration of Ibe unne should be determine 
Adequate treatment necessitates complete eraoi 
cation of aU bacteria from the unnary tract 
before the patient is dismissed preferably, t 
consecutiv e negative cultures should be oW3 
Treatment will vary depending upon the type 
organism present The management of m , 
in the urinary tract will not be discussed in 
but in general, proper acidification and me u 
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Tig 3 a, left, Plain roentgenogram, iS months after operation, showing no calculi m urinary tract, b, mtravenou- 
urogram, iS months after operation, showing normal renal function and reduction in size of left renal pelt is 


at w hich time the ureter u as anastomosed to the dependent 
portion of the renal pelvis The immediate postoperative 
convalescence was quite satisfactory Considerable dif- 
ficulty was experienced in eliminating all infection from 
the left kidney and, before this was accomplished, several 
recurrent 1 calculi lodged in the ureter and n ere removed 
transurethrally by Thompson and Cook Within several 
months following operation the urine was sterile and after 
this no more calculi formed Examination of the patient, 
March 23, 1937, revealed a sterile urine, normal renai 
function, and reduction in size of left renal pelvis (Fig 3) 

OPERATION TOR RECURRENT STONES 

When confronted with the necessity of remov- 
ing recurrent renal calculi, operation is always 
more difficult than in primary cases The kidney 
is firmly embedded in dense, fibrous tissue, ad- 
herent to the peritoneum on its anterior surface, 
and mobilization must often be accomplished by 
sharp dissection A kidney which has been oper- 
ated on previously and which contains recurrent 
calculi is never in normal condition and should be 
traumatized as little as possible If complete 
mobilization of the kidney under these circum- 
stances involves excessive trauma to the renal 
parenchyma, it may be ad\ isable to mobilize the 
kidney as little as possible It is oftentimes 

‘Know n to be tecuirent because these calculi were composed of calcium 
phosphate am! the original stones were calcium oxalate 


possible to remove stones through the pelvis with- 
out mobilizing the kidney to any appreciable 
extent If this is not feasible, it may be desirable 
to perform nephrolithotomy in order to avoid the 
trauma of unnecessary mobilization A dilated 
calyx can often be opened on its cortical surface 
and a stone removed with little damage to the 
parenchyma 

CONCLUSIONS 

In general, stones may be removed from the 
kidney with a low initial operative mortality 
and with the legitimate expectation of excellent 
ultimate results in the majority of cases if certain 
general principles are followed 

Careful surgical management together with 
adequate and proper medical care, which include 
complete elimination of infection from the urinary 
tract and consideration of any metabolic, endo- 
crine, dietary, or chemical abnormalities, are 
essential if the best results are to be obtained 
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lion Whenever a calculus is remo\cd the 
region of the ureteropelvic juncture should be 
exposed and examined to determine if there is 
an} evidence of interference with free drainage 
from the kidney When the pelvis is opened, the 
diameter of the ureteropelvic juncture can be 
readd} ascertain'd b} passing a catheter or 
curved forceps into the upper portion of the 
ureter Anomalous vessels high insertion of the 
ureter into the pelvis constricting fibrous bands 
or other causes of obstruction ml) be present 
When one finds definite evidence of an organic 
cause for faultv drainage from the kidney this 
should be corrected If this is not done stasis of 
vary ingdegree persists after remov al of stonesand 
not onl} is the possibility of recurrence increased 
but damage to renal parenchjma is progressive 
Surgical treatment depends on the tvpe of ob 
st ruction that is present The numerous details 
of the conservative surgical management of ob 
struction in the region of the ureteropelvic junc 
ture will not be discussed ( 2 ) Sudice it to sav that 
the mam idea of all such procedures is to estab 
lish free and dependent drainage from the renal 
pelvis To accomplish this purpose it is oiten 
necessary to var> the surgical procedure accord 
mz to the exact anatomic condition that is en 
countered Such a plan is more desirable than 
endeavoring to adopt one particular surgical 
technique to ever} case that is encountered 
Plastic operations on the renal pels is or ureter can 
in many cases be combined with pelviolithotomv 
or nephrohthotomv quite satisfactory 


If considerable infection is present it may not 
be advisable to earn out an> procedure other 
than removal of the stones and drainage of the 
kidne> b> nephrostom} Under these conditions 
too extensive an operation which necesaar W m 
vohes some trauma to the renal parenchyma 
might jeopardize the entire kidney by increasing 
the likelihood of an extensive parenchymal in' « 
lion during the earlv postoperative period « 
may therefore at times be necessary to be con 
tent with correction of the mo«t urgent condition 
and sub equently to consider further operation 
if this is essential to continued satisfactory renal 
function An lllustrativ e case follows 

\ woman aged Ji years registeied at the jjmc «» 
October 4 19JS complaining of intermittent pain *" 
left renal region of 1 years duration Epi UJfw j 

The pat hralth JSothere >se good Clmicabm 

OC t,^Vocation' ’through a left P oslcro j. u ”{ b ¥ '" < : t 'l^' ll ^ 
sealed a horseshoe kidney (he left n h , a l‘i!j Sm^hich 
to be in good condition except tor an e panted 

contained malliptr small soft stones P high 

ccnoecled the W kidneys but there * as _n „ | 

asssi* 
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Fig 3 a, left, Plain roentgenogram, iS months after operation, showing no calculi in urinary tract, b, intra\enous 
urogram iS months after opeiation, showing normal renal function and reduction in size of left renal pelvis 


at which time the ureter was anastomosed to the dependent 
portion of the renal pelvis The immediate postoperative 
convalescence was quite satisfactory Considerable dif- 
ficulty was experienced in eliminating all infection from 
the left kidney and, before this was accomplished, several 
recurrent 1 calculi lodged in the ureter and were removed 
transurethrally by Thompson and Cook Within several 
months following operation the urine was sterile and after 
this no more calculi formed Examination of the patient, 
March 23, 1937, revealed a sterile urine, normal renal 
function, and reduction m sue of left renal pelvis (Fig 3) 

OPERATION FOR RECURRENT STONES 

When confronted with the necessity of remov- 
ing recurrent renal calculi, operation is always 
more difficult than in primary cases The kidney 
is firmly embedded in dense, fibrous tissue, ad- 
herent to the peritoneum on its anterior surface, 
and mobilization must often be accomplished by 
sharp dissection A kidney which has been oper- 
ated on previously and which contains recurrent 
calculi is never in normal condition and should be 
traumatized as little as possible If complete 
mobilization of the kidney under these circum- 
stances involves excessive trauma to the renal 
parenchyma, it may be advisable to mobilize the 
kidney as little as possible It is oftentimes 

‘Known to be recurrent because these calculi w decomposed of calcium 
phosphate anti the original stones v ere calcium oxalate 


possible to remove stones through the pelvis v\ lth- 
out mobilizing the kidney to any appreciable 
extent If this is not feasible, it may be desirable 
to perform nephrolithotomy in order to avoid the 
trauma of unnecessary mobilization A dilated 
calyx can often be opened on its cortical surface 
and a stone remox’ed with little damage to the 
parenchyma 

CONCLUSIONS 

In general, stones may be removed from the 
kidney with a low initial operative mortahtj 
and with the legitimate expectation of excellent 
ultimate results in the majority of cases if certain 
general principles are followed 

Careful surgical management together with 
adequate and proper medical care, which include 
complete elimination of infection from the urinary 
tract and consideration of any metabolic, endo- 
crine, dietary, or chemical abnormalities, are 
essential if the best results are to be obtained 
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tion Whenever a calculus is removed the 
region of the ureteropelvic juncture should be 
exposed and examined to determine if there is 
any evidence of interference with free drainage 
from the kidney When the pelvis is opened the 
diameter of the ureteropelvic juncture can be 
readily ascertained by passing a catheter or 
curved forceps into the upper portion of the 
ureter Anomalous vessels high insertion of the 
ureter into the pelvis constricting fibrous bands 
or other cause* of obstruction mav be present 
When one finds definite evidence of an organic 
cause for faultv drainage from the kidney this 
should be corrected If this is not done stasis of 
\ arying degree persists after remov al of stonesand 
not only is the possibility of recurrence increased 
but damage to renal parenchvma is progressive 
Surgical treatment depends on the type of ob 
struction that is present The numerous details 
of the conservative surgical management of ob- 
struction in the region of the ureteropelvic junc 
ture will not be discussed (2) Suffice it to say that 
the mam idea of all such procedures is to estab 
lish free and dependent drainage from the renal 
pelvis To accomplish this puipose it is often 
necessary to vary the surgical procedure accord 
ing to the exact anatomic, condition that is en 
countered Such a plan is more desirable than 
endeavoring to adopt one particular surgical 
technique to everv case that is encountered 
Plastic operations on the renal pel ns or ureter can 
in many cases be combined with pelviohthotomv 
or nephrohthotomv quite satisfactorily 


If considerable infection is present it mav not 
be advisable to carry out anv procedure other 
than removal of the stones and drainage of the 
kidney by nephrostomy Under these conditions 
too extensive an operation which necessanly it 
volves some trauma to the renal parenchyma, 
might jeopardize the entire kidney by increasing 
the likelihood of an extensive parenchyma} infec 
tion during the early postoperative period It 
mav therefore at times be necessary to be con 
tent with correction of the most urgent condition 
and subsequently to consider further operation 
if this is essential to continued satisfactory renal 
function An illustrative case follows 


\ noman aged 21 years registered at the tlma. on 

October 4 igjj complaining of intermittent pain uitlie 

left renal region of r year s duration Epi odes or emus 
fever dysuria and frequency of urination bad occurred 
The patient s health w as otherwise good Clinical invest! 
gation revealed multiple calculi associate d wjlbamodm e 
degree of infection in the left half of a hirseshoe Udne> 
The nght half of the kidnev seemed to be in good condition 
and was free of infection (Fig 1) Operation w as performed 

October >0 193, 

Exploration through a left posterolumbar incision re 
veiled a horseshoe kidney the left half of which appear™ 
to be in good condition except for an enlarged pelv is w men 
contained multiple small soft stones The pelv is presented 
anteriorly and it was noted that the ureter inserted mg" 
up on the medial side of the pelvis a condition* me 
obviously interfered with adequate drainage of th kidney 
(Fig 2} The ureter passed in front of the isthmus which 
connected the two kidneys but there was no evidence o 
obstruction in this region The pelv is was 
numerous small stones w ere removed FIuoros«Pfc«*® 
ination an i a roentgenogram made at iris t me s 
other calculi UretTropyeloneostomy was then performed 
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close to the costochondral junctions If a wider 
flap was desired he advised more lateral division 
of the ribs themselves He did this quickly and 
with a successful outcome on a 20 year old girl 
with a stricture of the lower esophagus The 
wound healed per priman and when examined 7 
weeks later there was firm fibrous union of the 
costal cartilages 

Willy Meyer, in 1904 and 1905, had two occa- 
sions to resect the costal arch, enabling him more 
conveniently, first, to explore an esophageal stric- 
ture, and, second, to resect a huge sarcomatous 
spleen He used a U-shaped incision in 1 case, 
and a combined longitudinotransverse incision in 
the other, with division of the fused cartilages 
medially and laterally near the margins of the 
seventh, eighth, ninth, and tenth ribs Both pa- 
tients made good recoveries He also suggested 
division of the ribs more laterally for wider ex- 
posure 

Wiener, in 1908, used multiple skin incisions 
and raised a left costal flap in a 45 year old woman 
with cancer of the cardiac stomach and esophagus 
The pleura was injured, and resutured Emphy- 
sema of the chest wall and neck developed rapidly 
on the first and second days, and lasted 2 w'eeks 
The patient died after secondary operation for 
removal of the cancer 30 days later 
Between 1908 and 1929, a period of great ad- 
vances in surgery, no further reports could be 
found H W Meyer, in 1929, reported 2 cases 
1 in which he helped W Meyer in 1924 turn up a 
left costochondral flap to facilitate anterior gas- 
troenterostomy high near the cardia, in a patient 
with totally obstructing, inoperable carcinoma of 
the pyloric stomach In the second patient, who 
had a spleen lacerated by a gunshot wound, H. W 
Meyer raised a left costal flap by dividing the 
fused seventh, eighth, and ninth cartilages close 
to the manubrium sterni and by then dividing 
the outer ends of the seventh to tenth costal carti- 
lages close to the bony ribs The patient made a 
good recovery Meyer recommends wider use of 
this chondroplastic resection of left costal arch. 

Bickham describes an essentially similar method 
of temporary resection of the left costochondral 
arch with variations described as the Baudet- 
Navarro and Sonnenberg techniques 

Every attempt should be made to increase the 
reasonably safe operability of especially high le- 
sions of the upper abdomen One of the many 
disappointing pathologic findings of ulcer or can- 
cer of the stomach is often the high extension of 
the lesion, whether benign or malignant, on the 
lesser curvature or fundus, even to encroach on 
the lower esophagus Often one of the chief de- 



Fig 1 Outline of the incision Note that the upper end 
of the incision turns sharply to the left, cutting some of the 
rectus muscle fibers transversely, or obliquely, and going 
through the costal arch Note also the extension of the in- 
cision n ell down the abdomen below the umbilicus Mus- 
cle retracting incisions ive have preferred 

cisions against operability lies in the inaccessi- 
bility of the area Or, if the operation is carried 
out, usually great difficulty in exposure is encoun- 
tered, due first to the surgical anatomy of the 
stomach The stomach, when empty, lies far 
back m the abdominal cavity, beneath the left 
lobe of the liver, and m front of the pancreas 
The cardiac portion lies high under the left costal 
arch, beneath the left lobe of the liver The car- 
diac orifice lies beneath the left seventh chondro- 
sternal articulation, x inch to the left of the ster- 
num The gastrohepatic mesentery may often 
be short, thickened, and inelastic, especially to- 
ward the proximal end of the stomach This ren- 
ders especially difficult the mobilization of the 
cardiac end of the stomach, and necessitates 
carrying out the anastomosis deep m the abdo- 
men, high under the costal arch 

Furthermore, in repair of diaphragmatic hernia, 
the transabdommal approach has been preferred 
by many, and we have found it satisfactory m 
some cases One of the chief difficulties, however, 
has been exposure in the region of the hernial 
opening m the diaphragm, so that after reduction 
of the hernia, a firm closure of the diaphragmatic 
hiatus may be accurately carried out 



CUTTING THE COSTAL ARCH FOR UPPER 
ABDOMINAI EXPOSURE 


HOWARD M CLUTfc MD FACS and HOLLIS L ALBRIGHT, \f D FACS, 
Boston Massachusetts 


D URING the past 2 years we hate been 
able to obtain added exposure in difii 
1 cult upper abdominal operations by 
cutting the costal cartilages of the left 
sixth and seventh ribs and then retracting the 
chest wall This maneuver has added v erv mate 
nall> to the ea«e of certain high resections of the 
stomach and to the abdominal exposure and re 
pair of diaphragmatic hernias 

We were at first somewhat hesitant to add this 
extra procedure to s-rious upper abdominal oper 
ations Although it is generally recognized that 
adequate exposure of the operative field is the 
first principle ol surgerv we have avoided any 


eleventh rib up over chest wall parallel to the 
first incision Then he cut the eighth, ninth and 
tenth nbs laterally and their lused costal carti 
lages medially to raise an osteoplastic flap The 
patient died on the following ev emng He per 
formed a second operation in 190’ on a 45 year 
old male with sarcoma of the left chest wall and 
used an oblique incision, from the ensiform carti 
lage to the tip of the eleventh rib He divided the 
seventh costal cartilage near the midhne and the 
eighth ninth and tenth nbs lateral!) in the mid 
axillary line The sarcoma was inoperable and 
the patient died on the seventeenth day 

Bv iSov an extensive procedure for elevation ol 
costal flap had been worked out on the cadaver 


first principle Ol surgerv we nave avoiueu an; 

radical steps to obtain this exposure linger in a costal flap had been ****** (Tendi'ltalian 
cisions greater trauma extra time, and increased by Lannelongue and byMm l« 
blood loss are all factors in the production of op Surgical Congress 1895] I By -t and 

erative shock, and must be reduced to a minimum eighth to eleventh nbs were dwM ■ 1 # 

On the other hand however it is a fact that in their fused costal cartilages roemany & 

our experience the increased facility of operation. large flap with its 1 base J U P{* * d to nw» It 
after cutting the costal cartilages overbalances ribs diaphragm, and parietal I per eu . 

any increment of shock caused by the procedure widely condemned bv surgeons (k > Umg 

Attempts at increasing upper abdominal ex dangerous a *“PP Ie ™ e ^^ P out m t he living 


Attempts at increasing upper abdominal ex dangerOM a gjf t m the brag 

posure by supplementary operations on the lower (6), Marwedel) lo be earn a 
thoracic cage have been sporadically repotted patient a patients (Octo 

since Michttis work on cadavers in 189s His Mikulicz raised a cosiai nap .ejection of can 
proposed method of turning up a wide flap in her, x8o6 esophagus Death 

eluding nbs, diaphragm and panetal pleura was cer of the cardiac stomach a s p * ct|trf% 
quickly recognized as far too radical and shocking «xumd 1 30 ' bun and rah J Similar to the 
?o add to the mayor abdominal operation, 1 e Jed a large cos^l 

.1* German flap by ! themed cosul car.J.g 

living patient (Mikulicz Astboewer Marwedel 
.. A/ Xfnst of the oatients died 


nd the ribs laterally up ^ . 

space using multiple skin incisions in 1 case an 
U shaped skin incision m the other - |C 

Kellrng attempted to avoid cutting the 

ca£ Ji »*£ aapesure of 

malic area by allowing the pelvis and II gt » 

vertically over the end of ^ d 


living patient (AIlKuncz 

\\ Meyer, Wiener) Most of the patients died 
either from the advanced malignancy of the 

11 fejssss 



CLUTE, ALBRIGHT CUTTING COSTAL ARCH IN UPPER ABDOMEN 807 



I*ig 3 Insert shows cutting the lateral ligament of the left lobe of the liver The 
mam drawing shows the left lobe of the liver retracted after the ligament is cut, the left 
chest wall elevated and retracted after the sixth and seventh costal cartilages arc cut, 
the greatly improved exposure of the diaphragm, and the cardiac portion of the 
stomach is demonstrated 


lief the left lateral ligament of the liver (Fig 3) 
This attachment is avascular and may be divided 
freely, with generous retraction of the left hepatic 
lobe toward the right abdomen The deep areas of 
the wound are protected with gauze, retractors 
are put m place , and a wide exposure of the upper 
abdomen is thus obtained 
On completion of the operation, the left lobe of 
the liver is gently replaced, without suture of the 
divided ligament The left lower thoracic cage is 
allowed to fall into its normal position, and no 
attempt at reunion is made by drilling or suturing 
the cartilages The posterior and anterior rectus 
sheaths are closed separately, and a small rubber 
dam drain is placed in the subcutaneous areas at 
the upper and lower angles of the incision 

Although the number of cases m which this pro- 
cedure has been used by us is relatively few, no 
complication related directly to the procedure has 


been noted There has been no increased hospi- 
talization nor morbidity attributable to it There 
has been no evidence of unusually delayed wound 
healing, necrosis, drainage, or suppuration 

Case i Mr A W , a 54 year old Russian male, was 
operated upon (HJIC) on November 1 1, 1936, for a large 
indurated malignant appearing ulcer measuring 5 by 3 by 3 
centimeters and lying high on the lesser curvature of the 
stomach An upper left rectus incision was made On ex- 
ploration there were found no metastases A high gastric 
resection was carried out so as to leave one-fifth or less of 
the stomach, which was anastomosed to the jejunum ac- 
cording to the posterior Pdlya method 

During the anastomosis, which lay so deep and high in 
the abdomen that safety hinged on added exposure, the 
incision was enlarged upward and obliquely to the left, cut- 
ting through the left rectus sheath and muscular attach- 
ments Thus the fused sixth, seventh, and eighth costal 
cartilages were clearly exposed The latter were then 
cleanly incised with the scalpel, with care to avoid injury to 
the pleura 1 he left low er thoracic w all could then be re- 
tracted w ell to the left w ithout force The anastomosis \\ as 
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f i" i Cartilages of the sixth am! seventh ribs have 
been ut am! the chest « all bclo \ his been retracted up 
" irrj and outward Cart must be talen not to cut the 
internal mammary artery or enter the pleural cavity 

Tq obtain an increased exposure and thereby 
increased safety in carr\ ing out these operations 
we have atlded to our technique the following 
measures (i) Section of the fused left sixth and 
seventh costal cartilages and (2) mobilization of 
the left lobe of the liver as suggested bv Grc\ 
Turner We have used these procedures on two 
occasions for nearly total resection of the stnm 
ach and on two occasions for the repair of dia 
phragmatic hernia Our experience and the good 
results obtained in these patients hue demon 
st rated to us the usefulness ot the maneuver and 
its possibly wider applicability in surgerv ot this 
region It is especially helpful in obese barrel 
chested patients and in those with a narrowed 
costal arch and smaller operative field 

We have had no hesitation in using this method 
wherever added exposure might increase the safety 
of the operation \\ e hav e had no particular diffi 
culfy with it except possiblv the rare presence of 
ossification of the costal cartilages in the elderly 
patient In such an instance bone forceps would 


be required instead of a simple section of the fused 
cartilages w ith the scalpel In 1 case we entered 
the pleural cavity, but immediate suture of the 
hole was made and no difficulty followed 
The technique which we have adopted in these 
cases is as follow s W e prefer a small left rectus 
muscle retracting incision through which the ah 
domen j> first explored If ne determine that the 
lesion is operable the incision is enlarged down 
ward well below the umbilicus and upward to the 
edge of the left costal outlet Graham gains much 
added exposure b\ carrying the incision well up 
oyer the chest will at least inches above the 
costal margin through all the soft tissues He 
comments on the increased exposure obtained bv 
this simple generous upward extension of the 
abdominal incision thus allowing better relrac 
tion of the rectus muscle and fascia With this 
ne are in agreement arid in most cases this goes 
all the exposure required 

In certain cases however it is apparent that 
further exposure is desired The skin incision at 
the upper angle is then deflected laterally 43 de 
grees and is carried through the skin and subcu 
taneous tissues upward and outward for 2 inches 
over the left costal cartilages (Fig 1) This inei 
sion is carried deep across the medial attachments 
of the left rectus muscle thereby exposing clearly 
the usually fused cartilages of the sixth seventh 
ind eighth ribs The left hand is carried info the 
abdomen beneath the left costal outlet to out 
line the position and height of the underlying du 
phragm \\ ith the ordinary scalpel the left sixth 
and seventh fused costal cartilages are cleanly 
divided 1 inch to the left of the sternum The 
incision is earned not perpendicularly through the 
cartilages but rather obliquely upward toward 
the left midclavicle in direction (Fig 2) 

Care must be taken to avoid the underlying in 
ternal mammary artery when this ves el is cut it 
can best be controlled with suture ligatures The 
underlying muscle of the diaphragm will usually 
he thick so that pos ible division of some of the 
muscle fibers will give warning to guard against 
further incision and injury to the closely adjacent 
pleura If the pleura is opened it must be closed 
at once by pack and suture 
Having completed the procedure the left lower 
thoracic cage is gently retracted laterally This 
gives an amazing increase in the ea-e of approach 
to the upper end of the stomach Mobilization ol 
the left lobe of the liver is next carried out if still 
greater acce sibility ts needed This is done ac 
cording to the technique described by um 
1 urner The hand is passed up over the left low 
retracting it downward thereby bringing into re 
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5 The hazards, namely, tearing of the pleura 
and hemorrhage from the internal mammary ar- 
tery, should be recognized, that they may be 
avoided 

6 The technical steps are described and illus- 
trated in 4 patients 

7 Mobilization of the left lobe of the liver as 
described by Grey-Turner was used to complete 
the exposure in 1 patient, and the method is re- 
viewed technically here 

8 No complication, delayed wound healing, or 
morbidity resulted from the cartilage-cuttmg pro- 
cedure in these 4 patients 
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fig 4 holograph of patient having very high resection 
of the stomach with cutting of the costal arches 6 months 
previously 


completed with relative ease The incision was closed in 
layers w tthout special attention to the cut costal cartilages 
which were allowed simply to fall back into position A 
small rubber dam drain was laid don n to the cartilages at 
the upper angle of the incision 

The patient was given a transfusion made an uncompli 
cated recovery and left the hospital on the sixteenth day 
with primary wound healing The pathologic report 
showed gastric ulcer and no malignancy At elimination 
i month and 4 months later respectively the wound was 
solidly healed 

Case* Mr L M a 58 year old Syrian male was oper 
a ted upon (HM C) on April 21 05 j 7 for carcinoma high 
on the lesser curv ature of the stomach attached posteriorly 
to the pancreas There were no ev ident metastases High 
subtotal gastrectomy » as done with a posterior Pdlya anas 
tomosis In order to gam further exposure and to complete 
the high anastomosis the approach to n hich » as very ditfi 
cult the fused sixth and seventh cartilages on the left side 
were cut The anastomosis was then completed without 
incident The wound was closed in lasers supplemented 
by retraction sutures through the entire abdominal wall 
The patient was given a transfusion ran an afebrile course 
(highest temperature 99 2 degrees on the third day) and 
was discharged on the twentieth day with primary wound 
healing Examination at r month and 6 months (October 
1037) respectively showed the wound to be strongly healed 
Oig 4) The pathologic report showed adenocarcinoma 
grade II-IU with no regional metastases 

Cast 3 Mr R \ L a sj year old American male com 
plained of indigestion for x year and vomiting after meals 
for 3 months Clinically and roentgenologically he was 
thought to have a diaphragmatic hernia On March 1 1 
1037 a left temporary phrenic nerve interruption nasdone 
Five days later transSodonunal exploration (H M C ) was 
carried out Exposure w as obtained at the outset by divid 
lng the fused sixth and seventh costal cartilages just to the 
left of the ensiform process and by dividing the diaphrag 
matte attachment of the left lobe of the liver according to 
the method described by C rey Turner 

Ath n walled diverticulum about 7 centimeters in diam 
eter of the lower third of the esophagus was found There 
w as no diaphragmatic hernia The esophageal hiatus « as 
enbrged and the diverticulum freed from pleura and dia 


phragm During the procedure the left pleural cavity was 
opened and at ome resutured Just at the dose of the dis- 
section a hole w as tom at the junction of the esophagus and 
the diverticulum Thcdnerticuhim was therefore brought 
below the diaphragm and marsupialued by suturing it to 
t h e skin a t the u pper angle of the wound Alarge cigarette 
drain was placed down to its base and the abdomen was 
closed in layers Closed thoracotomy drainage of the left 
loner chest was then earned out followed by transfusion 

hollowing operation the patient did well for 6 days when 
he dev eloped signs of bronchopneumonia id both lung fields 
On the tenth day gastrostomy under local anesthesia was 
done for feeding He died on the twelfth day following 
operation Autopsy showed bilateral bronchopneumonia 
and localized peritonitis in the upper abdomen tte could 
noni sociate any of his troubles with the incision »e had 

Case 4 Mrs V II a 55 year old American housewife 
was operated upon fff M C ) on July 2 8 1937 for dia 
phragmatic hernia The left phrenic nerve was crushed 1 
diys previously to immobilize the left diaphragm An up- 
per left rectus muscle splitting incision was made The left 
sixth and seventh costal cartilages were cut dose to the 
midline and the ribs were retracted laterally The berm 
ated stomach w as reduced into the abdomen The S ccnii 
meter silt like opening at the esophageal hiatus was dosed 
securely with heavy silk The abdomen was closed in lay 
era without special attention to the costal eartdages He 
10 very was uneventful with primary wound healing and 
the patient was discharged on the fifteenth day after opera 


turn 

Examination 7 months later February 10 1938 showed 
the wound strongly healed and x ray examination showed 
no recurrence of the hernia Intermittently she had noticed 
sbght tenderness at the upper angle of the incision which 
had been at no time severe 


SUMMARY 

Attention has been directed to the technical 
usefulness of a relatively simple maneuver for 
obtaining added exposure in surgery of the upper 
abdomen Avoidance of the more radical “costal 
flaps in favor of this simplified procedure has 
been advocated The help obtained from <hi> 
added maneuver is shown in the 4 cases reported 

htmn,h covw.os.ovs 

1 Restricted exposure high in the upper abdo 
men may reduce safety of operation 

2 Elevation of a Jeft “costal flap as a supple 
mentary procedure m abdominal surgery has been 
reported sporadically since 1895 Because of the 
added trauma involved U has met slow acceptance 


bv clinical surgeons . 

3 Mobilization of the left lower costal outlet 


may be simplified without recourse to a complete 
costal flap in the usual case by cuttirg tb** 


siTth and seventh costal cartilages 
4 The procedure has been used m 4 patients 
dunng the past 1 years with technically gratify 
ing results Added operating time and shock were 
minimal and safety of suture lines was grea y 
increased 
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5 The hazards, namely, tearing of the pleura 
and hemorrhage from the internal mammary ar- 
tery, should be recognized, that they may be 
avoided 

6 The technical steps are described and illus- 
trated m 4 patients 

7. Mobilization of the left lobe of the liver as 
described by Grey-Turner was used to complete 
the exposure in 1 patient, and the method is re- 
viewed technically here 

8 No complication, delayed wound healing, or 
morbidity resulted from the cartilage-cutting pro- 
cedure in these 4 patients 
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A MODIFIED SUBTEMPORAL DECOMPRESSION FOR USE 
IN INFANTS AND CHILDREN 

FRANC D INGRAHAM, M D , F A C S., Boston, Massachusetts 


I N the treatment of neurological disorders in 
infants and young children, one is occasion- 
ally faced with an urgent need of increasing 
the capacity of the cranium In general the 
skulls of young infants enlarge spontaneously by 
rapid separation of the sutures The elasticity of 
the dura being distinctly limited, however, opera- 
tion may be necessary in order that the brain may 
not be compressed by it In children between the 
ages of 2 and 12, separation of sutures occurs at an 
increasingly slow' rate, and surgical decompression 
may be badly needed 

The operation descnbedby Cushing 1 in Ochsner’s 
System of Surgery in 1920 was suggested primarily 
to relieve discomfort and save vision in patients 
with intracranial tumors which could not be local- 
ized It has served its purpose satisfactorily in the 
hands of many operators and has long been the 
procedure of choice in adults and in older children 
with well developed bones and muscles It has 

From The Surgical Service of The Children’s Hospital and 
The Department of Surgery, Ilanard Medical School 
■Cushing II in Och=ncr, A J Surgical Diagnosis and Treat- 
ment Philadelphia Lea and I cbiger, 1920 


been apparent on numerous occasions, however, 
that the increase m the capacity of the cranium 
achieved by this technique as employed in very 
young patients has been so slight as to be scarcely 
worth while In 1936, Cone and Penfield 2 de- 
scribed their method of performing a subtem- 
poral, as well as suboccipital, myoplastic craniot- 
omy by which they gain a relatively large decom- 
pressive opening It has the advantage of per- 
mitting rapid exploration which is not possible 
through the muscle splitting incision However, 
the success of this procedure depends on a well 
developed temporal muscle which can be sutured 
to the bone, thus precluding its use m the group 
of patients referred to here The very simple 
modification of technique described here has 
proved so useful that it has seemed worth while to 
suggest its more general use 

As shown in the sketch, the scalp is incised as 
for a small bone flap The right side is used in 
definitely right handed children and in infants so 
young that it is not clear which is the dominating 

2 Cone, W , and Penfield, W Subtemporal and suboccipital 
m>oplastic cramotomj Arch Xeurol & Ps>ch , 1936, 35 1 
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f'f! 3 J V aged 5 yean a years after bilateral subtemporal decompression 


hemisphere The initial incision is carried down 
to the superficial fascia overlying the galea, and 
the scalp thus freed is retracted so that the next 
step may be made accurately Incision is then 
made through the galea down to the bone about 
1 centimeter from the cut edge of the scalp This 
layer, including the attachment of the temporal 
muscle the muscle itself and fascia, is then re 
fleeted with the scalp, leaving a relatively large 
area of bone exposed A burr hole is made and the 
bone rongeured away only throughout the lower 
portion of the wound An opening of about 4 by 
5 centimeters can be made even in very young 
infants Thus there is left a broad ledge of bone 
between the scalp incision and the actual decom 
pression This relativ ely large exposure is neces 
sary to insure firm closure of the temporal muscle 
attachment, the decompression itself being limited 
to the area covered by the muscle The dura is 
opened in the usual way by a stellate incision well 
withm the limits of the bone defect Closure is 
accomplished by v ery careiul suture ol periosteum, 
galea, and superficial fascia in one lay er, except in 
the lower portion of the wound where the tern 
poral muscle can be closed separately This must 
be done v ery accurately, but w hen so done results 


in firm union with essentially a new attachment of 
the temporal muscle The skin is then closed as 
usual Black silk sutures are used throughout 
This operation obviously takes longer than the 
simpler linear incision and muscle splitting ex 
posure, but is tolerated very well, and the obvious 
adv antage of the additional room obtained usually 
more than offsets the undesirability of increasing 
the length of the operation 
This operation has been earned out with con 
siderable satisfaction in numerous conditions other 
than intracranial tumors in infancy and child 
hood It may be of interest to mention lead en 
cephalopathv with edema in which there is often 
an urgent need for decompression In fact this 
procedure has recently been earned out with good 
result as a preventive measure in such a patient 
when the pressure and the total protein of the 
cerebrospinal fluid were beginning tonse Bilateral 
operation is frequently necessary in these cases, 
as it usually is in oxycephaly and scaphocephaly 
with increased intracrania] pressure This modi 
fication of technique is not suggested for explora 
tion and is obviously less useful than the Cone 
Penfield procedure except in very young patients 
in whom fairly wide decompression is needed 


THE MECHANICAL PROBLEM OF UNMODIFIED 
BLOOD TRANSFUSION 

W. E MORSE, BS,MD,FACS, Rapid City, South Dakota 


T HE therapeutic indications for blood 
transfusion are well established and 
have been adequately reviewed and em- 
phasized by Bishkow, Blain, Miller, 
Doles, and others Methods of blood typing and 
testing of blood compatabilities are well stand- 
ardized (9), assuring excellent protection to the 
patient It is the opinion of Bernheim, Bishkow, 
Field, Heineck, Herr, and others that if blood 
transfusion is indicated, unmodified blood is us- 
ually preferable Blain, Brines, Brooks (3, 6, 7), 
Head, Unger, Scanned (20), Lindemann, and 
many others have made definite contributions to 
solving the problem of the transfer of unmodified 
blood from donor to recipient, but in spite of 
these efforts, much is to be desired in the actual 
solution of the problem 

The instruments designed by Unger, Scanned 
(20) , Brines, and others have, in the hands of the 
designers and of expert transfusiomsts, produced 
very satisfactory results, but in the hands of less 
expert operators, have frequently been disap- 
pointing Because the occasional operator so fre- 
quently fails in the transfer of the desired quan- 
tity of blood, he is quickly prejudiced m favor of 
the more easily accomplished and almost uni- 
versaUy successful citrate method Lewisohn (15), 
the originator of the citrate method, ably defends 
(16) it as equivalent to unmodified blood trans- 
fusion, but Bernheim, Bishkow, Field, Heineck, 
and Herr maintain that citrated blood is not as 
valuable and carries a greater hazard of detri- 
mental reaction 

Every surgeon who uses unmodified blood trans- 
fusion will fully appreciate its difficulties and dis- 
appointing complications The slightest delay in 
accomplishing successful venepuncture of donor 
or recipient will almost certainly result in plugging 
of one of the needles, thus interrupting the opera- 
tion before the desired amount of blood has been 
transferred Any delay at any time after starting 
the first venepuncture is disastrous Needles or 
conduits plug with fibrin, synnges stick, so that 
apparatus must be frequently nnsed or changed 
If a single time-consuming incident occurs, the 
operation is likely to be a failure 
Clotting was the cause of discouragement in the 
earl}’ attempts at blood transfusion (Blundell), 


and fibrin precipitation is still an unsolved prob- 
lem Factors promoting fibrin precipitation are 
rough surfaces, slowing of the blood stream, in- 
jury to cellular elements, stagnation of blood, and 
time In every syringe or pump device, one point 
of positive and continuous stagnation is the point 
of contact between the piston end and the blood 
column Here precipitation quickly occurs, and 
from this nidus quickly spreads over the end of 
the plunger to drag against the walls of the 
syringe With the forward movement of the 
plunger, the fibrin film drags between the plunger 
and the barrel of the syringe, macerating the 
cellular elements, thus providing an essential ele- 
ment of rapid fibrin precipitation With this 
stimulus, fibrin quickly precipitates on the syr- 
inge barrel With the forward excursion of the 
plunger, the first, thin fibrin film is scraped off m 
small shreds to be liberated in the blood stream 
as minute emboli or, if larger, to plug the needle 
m the recipient’s vein With the maceration of 
the first cellular elements between syringe plunger 
and barrel, fibrin precipitation accelerates and the 
film quickly thickens to the point of embarrassing 
or entirely inhibiting the movement of the plung- 
er To prevent positive freezing of the syringe, 
rinsing or changing is necessary, and this delay 
promotes precipitation in the various channels of 
the instrument 

If the supply from the donor is slow, the time 
element becomes a factor, but efforts to hasten 
the flow by increased suction may result in air 
filtration between plunger and barrel of the 
syringe with the resulting accumulation of air 
bubbles The presence of air further promotes 
coagulation and presents a constant hazard of air 
embolism 

Believing that any contnbution to the simpli- 
fication of transfusion would be a stimulus to the 
popularization of this valuable therapeutic pro- 
cedure, study of the subject was begun in 1927 
The first approach to the problem was an effort to 
shorten transfusion time and to minimize the 
liability of coagulation by establishing a con- 
tinuous flow of blood between donor and recipi- 
ent This was accomplished by the use of recipro- 
cating syringes, one syringe filling as the other 
discharged, thereby establishing a continuous 
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Fir i Tfie instrument in position (or the ilonnuard 
thrust of the traveling frame to whnh the pistons are 
attached The upper syringe is in prsition f >r discharge to 
the reoj lent 

flow of blood with no areas of intermittent or total 
stagnation This result has also been accomplished 
in a similar manner by Urines Janes and b\ the 
Martin modification of the Unger instrument 
Record syringes were used the plungers of which 
were supplied with an irrigating mechanism to 
prevent freezing The reciprocating svnnge in 
strument design was completed and constructed 
tn 1 9^0 and in the hands of the designer worked 
very well It was not however a satisfactory 
contribution to simplicity as the irrigating set up 
was too complicated Also the double channel 
valve which connected, the two svnoges had ele 
ments of danger in that it was possible for the 
operator to become confused and rev rrse the blood 
stream For these reasons the instrument was 
not at that time considered as suitable for general 

U The instrument which is now to be described 
retains the reciprocating syringe principle and we 
believe embodies elements of simplicity security 
and convenience not previously reported The 


s\ ranges are mounted radially upon a hub ratal 
ablv assembled upon a spindle the operative posi 
tion being vertical The spindle is channeledwith 
an intake port communicating mth the mouth of 
the dependent svnnge and with a discharge port 
communicating with the mouth of the upper 
s\ ringe The instrument is supported by a frame 
clamped upon an arm board or table The pistons 
are attached to a traveling frame and move 
simultaneously so that with the downward 
stroke, the upper s\ ringe discharges to the rccipi 
ent while the lower syringe fills from the donor 
At the completion of the downward stroke the 
latch holding the hub is automatical!) released 
and the sv rmges are rotated through a half circle 
thus bringing the filled svnnge to the top and the 
empty sy ringe to the lew er position In this posi 
tion the automatic latch again locks Uv hub and 
the downward thrust of the frame carding the 
plungers is repeated The weight of the traveling 
frame with pistons attached assists in this down 
ward thrust and is sufficient at the beginning of 
the cperation to keep saline trickling through 
the needle into the vein of the recipient while the 
operator is engaged in completing the yenepunc 
ture of the donor Also during the operation 
there is a continuous gravitational as istance as 
the blood from the donor flows downward info 
lhe dependent sv ringe while the blood from the 
upper sv ringe flows downward into the vein of 
the recipient This gravitational pull assists in 
minimizing the propellw" pressure and suction re 
quired thereby protecting the cellular elements 
of the blood from injury by too great an altera 
tion of negative and positive pressure 

We believe that we have a unique improvement 
in the syringe used which may be adapted to am 
sv ringe method The sv nnge is the standard Luer 
with hollow piston but the end of the piston is 
not closed thus making the cavity of the piston 
continuous with the cavity of the synnge ‘' ear 
the open end of the piston shallow spiral grooves 
on its outer wall communicate with the cavity 
of the piston through small perforations in its 
nails In preparation for the operation the in 
strument and all channels are filled with i percent 
sodium citrate so' jtion This is subsequent re 
placer! with saline before the operation is begun 
but the citrate solution in the pistons remains in 
position This canv erts the piston into a fluid 
plunger with a citrate fluid contact between the 
end of the plunger and the blood column Air J* 
easily evacuated from the pistons b\ an fc P" ar 
and downward stroke which evacuates the ai 
from the lower sv ringe when the hub is r0 J a J e 
and the upward downward stroke is repeater] 
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evacuate air from the syringe just rotated into the 
dependent position The upward stroke is never 
used during transfusion and is used only for pur- 
poses of irrigating the syringes or, as just de- 
scribed, in evacuating air from the plungers of the 
syringes preparatory to the beginning of the trans- 
fusion When the preparation is completed, the 
plungers of the syringes and the grooves of the 
plungers are filled with citrate solution 
The fluid contact between the piston end and 
the blood column eliminates the most potent 
point of fibrin precipitation, and with each excur- 
sion of the plungers the citrate filled grooves on 
the pistons wipe the syringe barrels with citrate 
solution, thereby inhibiting fibrin precipitation 
The standard Luer Lok is used to attach the syr- 
inge to the hub ports and the piston ends are 
anchored to the traveling frame by a slot lock so 
that either syringe can be quickly and easily re- 
moved and substituted 

The instrument is easily cleaned as all channels 
are straight It is simple enough to be easily com- 
prehended by a novice, while proficiency in its 
use is quickly acquired The downward stroke 
alone is used during transfusion and the mstiu- 
ment will not reverse the blood stream upon the 
upward stroke, as the channels are not in contact 
and the automatic latch does not release with the 
up stroke, so the danger of contaminating the 
donor with blood from the patient is absolutely 
eliminated 

The harassing air bubble which will occasion- 
ally sneak by pistons or through connections can 
be entirely ignored, as it rises to the top of the 
fluid-filled plunger in the discharge syringe which 
is in the upper position so that the bubble is far 
removed from any danger of being forced into the 
patient’s circulation The same is true of oil, 
hence it is possible to lubricate the syringes and 
plungers with citrated vaselme, thereby further 
inhibiting the precipitation of fibrin upon the 
syringe barrel without any danger of oil droplets 
entering the circulation The air bubble, instead 
of being a hazard, may even be beneficial in dis- 
placing downward some of the citrate solution in 
the plunger, thereby refreshing the citrate con- 
centration at the fluid blood contact at the end 
of the plunger The amount of citrate which may 
mingle with the blood at the citrate blood con- 
tact is very trivial and would not exceed 10 cubic 
centimeters of i per cent solution or i 5 grains 
The precipitation of fibrin may be further in- 
hibited by the use of a chilled citrate solution, 
or if the small amount of citrate is undesirable, 
chilled saline may be used instead of the 1 per 
cent citrate solution 



Fig 2 The instrument at completion of the downward 
thrust with the discharge syringe empty, the lower synnge 
filled from the donor, the automatic latch released prepara- 
tory to rotating the syringes about the spindle 

The instrument is adapted to any standardized 
technique such as described by Christopher Be- 
fore sterilization, the plungers of the thoroughly 
cleansed instrument are lubricated with sterile 
vaseline, preferably carrying 1 per cent sodium 
citrate Steam pressure sterilization is preferable 
The donor and recipient are placed on parallel 
cots or operating tables with arm boards or an 
arm table extending between them The entire 
arm of each is thoroughly cleansed and sponged 
with alcohol before being placed on the sterile 
draped arm board The forearm and hand of both 
donor and patient are now covered with sterile 
drapes A tourniquet is applied to the recipient’s 
arm near the axilla and a blood pressure cuff to 
the donor The sterile instrument is firmly clamped 
to the margin of the sterile draped arm board or 
table and the ends of all tubes are placed in a 
container holding 1 per cent sodium citrate solu- 
tion By operating the instrument, all the chan- 
nels, syringes, and plungers are filled with the 
citrate solution The end of the tube to the donor 
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T>g 3 The instrument in the act of touting the svtmges 
through * half orclv. 


is now p aced tit normal saline solution and the 
instrument la operated until .dl channels and 
syringes are rinsed with saline, the sjrnige plunp 
era stilt being left filled with the citrate The 
citrate basin is removed and all tube ends are 
plated in the saline basin Preparation is now c om 
pleted to proceed with venepuncture af recipient 
and donor 

1 he vein of the recipient is punctured first and 
the recipient tube is attached to the needle or 
cannula The instrument is rotated so that the 
saline filled s> nnge is in the upper position The 
tourniquet on the arm of the patient is loosened 
or removed and saline slowlj flows into the vein 
of the patient propelled bv weight of the piston* 
and the frame thus automatical )avagmg the 
needle in the vein of the patient while the op* 
ator proceeds nth the venepuncture of the donor 
\\ith this routine there is no time for blood to 
stagnate in needles or tubes and the operation is 
riven a propitious start 

During the transfusion the pressure on the arm 
of the donor is maintained at a point just below 


fig X The modification of the plunger in which the 
end of the plunger is open making iheplungcrcacityron 
notions with the syringe cavity MsosYovong ihtgiw » 
upon the pla-iger whch comminirtte with the 
canty through perforations at the upper MlfnsKy M ue 


. t A i,ft. Dia gramma uca"> shown* 

*>8 5 „* Lf The vein B DiagtamtnUicaOy showing 
l^cSre the t.aosfiaaUon needie being used as a 
stilet guide 


/us diasto/ic pressure \t mterv als of l 
after each ioo cubic centimeters of blood trow 
ferred, the instrument is nn«ed with sabre V» 
opening the irrigation cocks and moving me 
plunger frame upward and downward) .When 
the desired amount of blood has beenUandeitd 
pressure is released from the arm of the donor 
the needle or cannula is withdrawn and placcd in 
the saline basin, and the opeiation of the instru 
ment continued until all blood in the instrument 

Sterne dressings are applied The “ 

thorough!, rinsed and immediate!, cleansed prr- 
parator, to restenhaatton , 

bcannell (it) »arns against the danger ofe on 
laminating the arm o! “T 5% 

mends puncturing the rein o! ^ ^ ‘ ‘ 
must be remembered that transta™ 
procedure and that aseptic teehnuptt »t » 
maintained II contammitton 
puncture of the patient nr if 

Spited then change of gloves ms 

drapes must be made before “St 
donor is attempted It ^3™SSao<! 
the veins of the pattern are small or c^p.ra 
difficult to puncture Sabbslvd 

much expedited if connection is first 

mth the veins of the patient }ol trani 

A tw»v uwjMttawt factor in . ^ rt 
fusion is expert and expeditious o{ ^ 

The wmei hai found ,on 2 u ^'“' ™y lb» 
vein n valuable help « ^puncture and 
method much larger wrfjM ”f 0 f*nnuhsate 
dissection of the vem and the use oi c 
seldom requited 
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The puncture is made painless by a small novo- 
cain wheel at 2 points over the vein about 15 
inches apart With a small gage needle, the vein 
is picked up and punctured through one of these 
wheels The needle is then passed along in the 
vein and out through the second wheel, after it 
traverses the vein for about x inch The large 
transfusion needle is introduced into the vein, 
the transfixing needle being used as a stilet guide 
The vein is punctured with the point down and 
the needle is passed into the vein until resistance 
is felt where the small transfixion needle emerges 
from the vein Both needles are left in position 
until all preparations for making connection are 
completed, when the transfusion needle is slightly 
withdrawn and rotated until the point is up and 
the bevel toward the lumen of the vein, then the 
transfixion needle is withdrawn and connection is 
completed as blood appears at the end of the 
puncture needle 

In very small, collapsed, or deeply buried veins, 
where dissection of the vein becomes necessary, 
longitudinal fixation greatly expedites the intro- 
duction of the cannula When the vein is exposed, 
it is transfixed longitudinally as described With 
the fixation needle as a guide, a nick is made in 
the vein under the needle and the cannula is 
quickly inserted, the fixation needle being used 
as a stilet guide 

SUMMARY 

1 The indications for blood transfusion are 
well estabhshed and the technique for testing 
blood comparabilities is well standardized, but the 
problem of transferring unmodified and uninjured 
blood from donor to recipient presents a field in- 
viting further research 

2 Fibrin precipitation is the principle factor m 
the mechanical problem of unmodified blood 
transfusion 

3 A new instrument is described which pre- 
sents an approach to the solution of the mechan- 
ical problem 

4 The instrument described lessens the inci- 
dence of fibrin precipitation by (a) continuous and 
rapid flow of blood from donor to recipient, (b) 
shortening of the transfusion time, (c) by provid- 


ing a citrated fluid contact between syringe piston 
and blood column 

5 Technique of venepuncture by longitudinal 
fixation is described 
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in non placed in normal saline solution and the 
instrument is operated until all channels and 
svringesare rinsed with saline, the syringe plung 
ers still being left filled with the citrate The 
citrate basin is removed and all tube ends are 
placed in the saline basin Preparation is now com 
pleted to proceed with \enepuncture of recipient 
and donor 

The vein of the recipient is punctured first and 
the recipient tube is attached to the needle or 
cannula The instrument is rotated so that the 
saline filled s> nnge is in the upper position The 
tourniquet on the arm of the patient is loosened 
or removed and saline «lowlj flows into the vein 
of the patient, propelled bv weight of the pistons 
and the frame, thus automatically lav aging the 
needle in the vein of the patient while the oper 
ator proceeds with the v cnepuncture of the donor 

With thi* routine there is no time for blood to 
stagnate in needles or tubes and the operation is 
given a propitious start 

During the transfusion the pressure on the arm 
of the donor is maintained at a point just below 




;s3£s. £ <£—» “ ■ 

stile! guide 



D- 4 Tbe modmialion of the nlun er in which lie 
end of the plunger is open makin. the plunger canty con 
tinuous with ihe synnge cavity tlso showing the grooves 
upon the plunger which communicate with the plunger 
cavity through perforations at the upper Mtremilv of the 
grooves 


his diastolic pressure At intervals of i mutute or 
after each 100 cubic centimeters of blood tons 
ferred the instrument is rinsed with saline (bv 
opening the irrigation cods and moving the 
plunger frame upward and downward! • VD " 1 
the desired amount of blood has been transferred 
pressure is released from the arm of the donor 
the needle or cannula is withdrawn and placed in 
the saline basin and the operation of the instra 
ment continued until all blood in the instrument 
is discharged into the recipient 
After the needles or cannulas are removed 
sterile dressings are applied The instrument is 
thoroughly rinsed and immediately cleansed pre- 
paratory to resterihzation 

Scannell far) warns against the danger ot con 
laminating the arm of the donor and recom 
mends puncturing the vein of the dono 'fin ■ 
must be remembered that transfusion « a surgical 
procedure and that aseptic technique must M 
maintained If contamination occurs in the vene 
puncture of the patient or if the V«a »“« Jg 
dissected then change of glov es “«rum“ts,Wd 
drapes must be made before venepuncture ni tbe 
donor is attempted It frequently ^PP^s that 
the veins of the patient are small 
difficult to puncture and the openttfn v tt g 
much exp dited if connection is first esiaMisftM 
with the veins of the patient 
A most important factor a “ccwJjWJ 
fusion is expert and expeditious >enepunc|ure 
The writer has found longitudinal fixation of g 
.e,n , .aluable help .n uenepunatud By W 
method mud. huser -erfto " 
dissection of the vein and the use ol 
seldom required 
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The puncture is made painless by a small novo- 
cain wheel at 2 points over the vein about 1.5 
inches apart With a small gage needle, the vein 
is picked up and punctured through one of these 
wheels The needle is then passed along in the 
vein and out through the second wheel, after it 
traverses the vein for about 1 inch The large 
transfusion needle is introduced into the vein, 
the transfixing needle being used as a stilet guide. 
The vein is punctured with the point down and 
the needle is passed into the vein until resistance 
is felt where the small transfixion needle emerges 
from the vein Both needles are left in position 
until all preparations for making connection are 
completed, when the transfusion needle is slightly 
withdrawn and rotated until the point is up and 
the bevel toward the lumen of the vein, then the 
transfixion needle is withdrawn and connection is 
completed as blood appears at the end of the 
puncture needle 

In very small, collapsed, or deeply buried veins, 
where dissection of the vein becomes necessary, 
longitudinal fixation greatly expedites the intro- 
duction of the cannula When the vein is exposed, 
it is transfixed longitudinally as described With 
the fixation needle as a guide, a nick is made in 
the vein under the needle and the cannula is 
quickly inserted, the fixation needle being used 
us a stilet guide. 


SUMMARY 

l * indications for blood transfusion ar< 
e established and the technique for testing 
00 compatabilities is well standardized, but the 
°* transferring unmodified and urunjurec 
t rom ™ nor to recipient presents a field in 
Ytting further research 

the P re , cl Prtation is the principle factor 11 
tfansluqo^ 11105 P ro ^em of unmodified bloo< 

uis< f umen t is described which pre 
leal prohlem™^ l ° solution of the mechan 

( knceoifih?!, trUm ^ nt ' Scribed lessens the mci 
rapid flow J k?'"? 1 / 3 ' 11011 b T ( a ) continuous an< 

shortening of d ° n ° r to T eci P ient » ( b 

transfusion time, (c) by provid 


ing a citrated fluid contact between syringe piston 
and blood column 

5 Technique of venepuncture by longitudinal 
fixation is described. 

BIBLIOGRAPHY’ 

1 Bernheim, B M IYhole blood transfusion and 
citrated blood transfusion, possible differentiation 
of cases J Am M Ass , iqer, 77 275-270 
z Bishkow, 1 E Blood transfusion Illinois M. J., 
1927, 51. 69-71 

3 Blaix, A W Impressions resulting from 3000 trans- 

fusions of unmodified blood Ann Surg , Jan , 
1925, 81 

4 Blundell, j Researches, Physiological and Patho- 

logical London E Cox Co Sons, 1824 

5 Brines, O A The transfusing of unmodified blood, 

experience in nearly 2500 cases, changes in appa- 
ratus Arch Surg , 192s, 16 ioSo-ioSS 
6. Brooks, L A modification of the Kimptou-Brown 
method of whole blood transfusion Surg, Gynec. 
& Obst , 1932, 54 S42-S44. 

7 Idem A new technique of unmodified blood trans- 

fusion California & West Med , 1926, 24 44-46 

8 Christopher, Fredrick Minor Surgery, 3rd cd p 

889 Philadelphia W B Saunders Co , 1036 

9 Doles, H M The blood transfusion Virginia M 

Monthly, 1933, 60 39-45 

10 Field, S £ Blood transfusion New Orleans M & 

s j , 1932. s-t 764-769 

ti Head, J R V new apparatus for the transfusion of 
untreated blood Surg , Gynec 4: Obst , 1927, 34 
262 

12 Heineck, \ P Blood transfusion Illinois M J , 

iQ3 2 - 62 340-344 

13 Herr, E A Blood transfusion to date Surg , Gynec 

& Obst , 1025, 41 513-520 

14 Janes, ML US Patent No 1346127 

15 Leotsohn, Richard A new and greatly simplified 

method of blood transfusion Med Rcc , 1015, 
87 141 

16 Lewisohn, Richard Citrate method of blood trans- 

fusion after ten y ears, a retrospect Boston M & 
S J , 1924, 5 iqo -733 

17 Llvdemann, E Simple syringe transfusion with spe- 

cial cannulas Am J Dis Child , 1013, 6 2S-32 

18 Martin, H S Modification of Unger apparatus Vin 

J Surg , 1930, S ioio-ioii 

19 Miller, H P Blood transfusion, discussion of indi- 

cations and methods Illinois hi J , 19,0, 5S 
357-360 

20 Scannell, J M Whole blood transfusion, a new ap- 

paratus Long Island M J , 1926, 20 150 

21 Idem Blood transfusion Am J Surg , io 37» 36 

22 Unger, Lestcr J Blood transfusion, Unger method 

Canadian Pract &. Rcc, 1916, 4 1 4*5 


8*6 


SURGERY, G\ NECOLQGX A\D QBSTt TRICS 



fig t The instrument m theact of rotating Ihesv rinses 
through & K'f circle 


is now placed in normal saline solution and the 
instrument is operated until all channels and 
sv ringes are rinsed with saline the sy nnge plunj, 
ers still being left filled with the citrate The 
citrate basin is removed and all tube ends are 
placed in the saline basin Preparation is now- com 
pleted to proceed with venipuncture of recipient 
and donor 

The vein of the recipient is punctured first and 
the recipient tube is attached to the needle or 
cannula The instrument is rotated so that the 
sahne filled s> nnge is in the upper position The 
tourniquet on the arm of the patient is loosened 
or removed and sahne slowly flows into the vein 
of the patient, propelled bv weight of the pistons 
and the frame, thus automatically lavagmg the 
needle in the vein of the pment while the oper 
ator proceeds with the venepuncture of the donor 

With this routine there is no time for blood to 
stagnate in needles or tubes 3 nd the operation is 
given a propitious start 

During the transfusion the pressure on the arm 
of the donor is maintained at a point just below 




Fie S A Wt Dtapammatically showing longitutioaJ 
translation of the vein B »jagrammaucall> shying 
venepuncture the transfixalion needle being used as a 
sli let guide 



Fig 4 The modification of the plunger in "hi h the 
end of ihe plunger is open mating the plunger cavity con 
tmuous with the syringe cawly tlso showing Ihe groovrs 
upon the r 'linger which communicate n l* t^e pUn.« 
cavity through perforations at the upper eiiremi ty of the 
gnxnc 


his diastolic pressure Atintervals of i minute or 
after each 100 cubic centimeters of Hood trails 
ferred the instrument is nnsed with saline (bv 
opening the irrigation cocks and moving the 
plunger frame upward and downward) Wen 
the desired amount of blood has been transferred 
pressure is released from the arm of the donor 
the needle or cannula is withdrawn and placed in 
the saline basin and the operation of the instni 
meot continued until all blood in the instrument 
is discharged into the recipient 
After the needles or cannulas are removed 
sterile dressings are applied The instrument t< 
thoroughly nnsed and immediately cleansed pre- 
paratory to rcstenlization 
Scannel) {21) warns against the danger 0* con 
laminating the arm of the donor and recom 
mends puncturing the vein of the donor first 1 
must be remembered that transfusion is a surgical 
procedure and that aseptic technique must be 
maintained If contamination occurs in the vene- 
puncture of the patient or if the vein must be 
dissected then change of gloves instruments, and 
drapes must be made before venepuncture of the 
donor is attempted It frequently happens that 
the veins of the patient are small or collapsed and 
difficult to puncture and the operation wul be 
much expedited if connection is first estabusneo 
with the veins of the patient 
A most important factor in successful traps 
fusion is expert and expeditious venepuncture 
The writer has found longitudinal fixation of toe 
vein a valuable help in venepuncture »> t&tt 
method much larger needles may be used and 
dissection of the vein and the use of cannulas are 
seldom required 
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TABLE I —PERFORATIONS OF GASTRIC CAR- 
CINOMA— 133 CASES 

No of cases Per cent 


Diagnosis confirmed by 


Postmortem 


66 

49 6 

Surgery 


45 

33 s 

Surgery and postmortem 


5 

3 8 

Clinical evidence . 


17 

12 8 



133 

IOO O 

T 4 BLE n —DISTRIBUTION ACCORDING 

TO SEX 

AND 

AGE 



Sex 

No 


A\ erage 

of cases 

Per cent 

age, } ears 

Males 

Il6 

87 3 

53 9 

Females 

17 

12 7 

49 2 


TABLE IV —VARIOUS FINDINGS INVOLVED IN 
THE SERIES 



No of cases. 

Ter 

No of cases, 

Not 

Symptoms and findings 

present 

cent 

absent 

stated 

Hematemesis 

59 

44 3 

69 

5 

Constipation 

83 

62 4 


33 

Diarrhea 

12 

9 0 

SS 

33 

Palpahle mass 

78 

58 7 

55 


Weight loss 

Tarry stools or 

94 

70 6 

2 

37 

occult blood 

108 

81 1 


25 

Free acidity 
Positive blood 

16 

3° 1 

37 

80 

Wassermann 

8 

6 0 

109 

16 

Virchow’s node 

10 

7 5 

Si 

42 


HEMATEMESIS 




TABLE III —TYPES OF PERFORATION 


Type 

Classical 

Obscure 


No of cases 
69 

64 

133 100 o 


Per cent 

Si 8 
4S2 


diagnosis. In 42 cases, or 31.6 per cent, a diag- 
nosis of perforated carcinoma ol the stomach 
was made and proved to be correct by either sur- 
gery, autopsy, or both In the great majority of 
those cases which were diagnosed accurately, the 
patient was in the hospital at the time the per- 
foration occurred Many had palpable masses 
and m some roentgen-ray studies rvere suggestive 
of malignant lesions When the patient was first 
seen after the perforation had occurred and the 
abdomen was board-like with widespread tender- 
ness, further examination revealed very little to 
mfierentiate this condition from a perforated 
peptic ulcer or perforation of some other hollow 
'iscus A history of rapid weight loss, vomiting, 
an constipation, occurring m a middle aged man 
wo h a s suffered little, if any, from previous 
}speps la weakness, and epigastric pain, is given 
onsiderable weight in diagnosing a malignant 
pc oration Of the 42 cases correctly diagnosed, 
ra\'f £re P erforat “^ into the general peritoneal 
‘1 - Only 7 times was the obscure type of 
perforation correctly diagnosed, 
sbm u< jT >3C0 P lc examination of the abdomen 
m i' e; rec alr to b c present above the diaphragm 
. u ,,il cases Credit should be given to Vaughn 
str „ (tSi 19) for having pointed out and 
tirmt r ™ importance of this finding in perfora- 
" ® h ° i°w viscera Had this method of e.v 
not . ‘ 10n been carried out routinely, the diag- 
far aou b |: J would have been accurate in a 
memW nur ?ber of cases It is strongly recom- 
more fr ^ at ^' s me *-bod of examination be used 


Fifty-nine patients, or 44 3 per cent, gave a 
history of hematemesis and 69 were without this 
symptom With the exception of 3 cases, all the 
hemorrhages were of the limited recurrent variety 
In 5 cases there was no reference made to hema- 
temesis Ransom and Coller state that in 46 cases, 
50 per cent of the patients had hematemesis 

WEIGHT LOSS 

Perforations in carcinoma of the stomach 
generally follow lesions of long standing and for 
this reason weight loss is a rather constant finding 
Of the 133 cases, 94 were reported as having lost 
weight Only 2 patients m the entire series gave 
a definite history of no weight loss A mention of 
weight loss was not recorded in 37 of the cases 
Very often when the perforation was of the class- 
ical variety the history of extreme weight loss was 
helpful in making the correct diagnosis The 
greatest weight loss in the senes was noted m a 
patient who had lost 80 pounds m the preceding 
3 years and 6 months 

PALE ABLE MASS 

As stated before, with a classical perforation 
the abdominal muscles are rigid and little can be 
elicited by abdominal palpation With this in 
mind we studied the records to ascertain just how 
often a mass in the epigastrium had been found 
There were 78 patients, or 58.7 per cent, who 
were found to have had palpable masses Man) 
of the perforations occurred while the patient was 
in the hospital and the finding of the mass was 
recorded on the chart prior to symptoms of per- 
foration In ss, or 41 3 per cent, of the patients 
no mass was palpated 

STOOLS 

A history of tarry stools or the s)Tnptom of 
occult blood w^as found in 108, or 81 1 per cent, of 



perforation in GASTRIC CARCINOMA 

A Stud) and Report of 133 Cases 

R \V McNEALl MO FACS y and R F HEIHN, M D , Chicago, Illinois 

T HE opinion seems to prevail that per sex 

/orations a carcinomatous stomachs are Of the 133 cases studied, no were males and 
rare two cases of frank perforation l7 were females (Table II) This preponderance 
t encountered within a few months in males maj be explained by the higher incidence 
prompted us to make a study of all cases of car of gastric malignancy m the male (12) and also 
ci oma of the stomach which had been admitted by the fact that men are subjected to greater 
to Cook county Hospital and Wesley Memorial physiol exertion and trauma Many perforations 
Hospital during the past ia years (rp' , 5~i<7?7) occurred during strenuous effort (it) 

In this period 3,289 patients were admitted 

There were 133 cases (Table I) in which per A0E 

foration had occurred In 66 cases, 0/496 per Wah] (,:) states that peptic ukers usually 
tent, diagnosis was confirmed by autopsy m 45 perforate before the patient has reached the age 
cases or 13 8 per cent, the diagnosis was sub of 40 while gastric carcinomas perforate after the 
st intiated by surgery , in 5 cases or 3 8 per cent, age of 40 has been reached by the patient Id our 
diagnosis was established at operation and later senes the ai erage a 0 e for patients with carcinoma 
confirmed by autopsy Thus in 116 cases, or perforation wa> 53 7 years, the youngest being 7 
87 2 per cent, of this series the diagnosis was con and the oldest So For 17 females, the average 
firmed There were 17 patients who were not age was 49 2 years and for the 116 males S3 9 
subjected to surgery nor did they come to au years 

topsy, but they bad symptoms and findings that Types OF perforation 

were characteristic of perforated gastric car We hay e grouped the cases of perforation into 
cuioma These «oWewbat questionable ones are the classical type and the obscure type (Table 
included in this survey The incidence of per HI) All patients who suffered a sudden stabbing 
/oration of gastric carcinoma in our sene< is parn in (he abdomen with subsequent findings 0! 
4 04 per cent which does not differ greatly from perforation, or those in whom perforation into the 
precious reports (6, 7, 9) The question may be general abdominal ca nty was prated by autopsy 
raised that these figures are entirely too low be or surgery to have occurred, are classified as the 
cause, of the total deaths m the 2 institutions classical type In this group there are 69 casts 
only about "o per cent come to autopsy This or 51 8 per cent The obscure tvpe includes those 
lore rate of postmortem criminations provokes patients in whom the onset was marked by ab- 
tbe feeling tbat jf it had been possible to examine donunal pam which may bay e been excruciating 
all ca^es of carcinoma of the stomach the per (forme frust ) or dull in character, but who later 
centage of perforations might po«sibIv reach a did not develop signs and symptoms of a diffuse 
much higher figure peritonitis Such perforations were found hv 

A review o f the literature reveals only a few autopsy or -urgery to be well localised abscesses 
reports (1, 2 3 8 14 17, 23) of any considerable which had not extended diffusely into the general 
series of cases of gastric carcinoma with per/ora abdominal cavity In this group we f laced 64 
tions They are mostly statistical and in many cares or 4S 2 per cent, of the entire scries ft » 
instances no adequate study has been made of the significant from this fairly even incidence of the 
relative frequency of various symptoms and Bod classical and obscure types that in many cases the 
mgs as an aid m establishing an antemortem diagnosis is difficult to make A ra states that 01 
diagnosis In reporting our senes of 133 perfora the 79 cases which he collected from the literature 
(tons we were of the opinion that something a correct pre operative diagnosis was mace omy 5 
might be added to our knowledge of this phase times 

of the subiect With this in mind we carefully reviewed 

^ out records to see how often the diagnosis had 

From Ibe Pepsrtoret of Surr«ry Aortft»r Km tamviv beefl mjc j e correctly and what symptoms and 
M Hw ndmgs were the most helpful m arnvwg at the 
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TABLE VII —PATHOLOGY FOUND SECONDARY 
TO PERFORATION 


Tatholosy N ® of cases 

General peritoneal cavity (diffuse peritonitis) 53 

Perigastric abscess 34 

Gastrocolic fistula 15 

Subdiaphragmatic abscess 1 2 

Perforation with multiple liver abscesses S 

Perforation into pancreas 4 

Perforation into anterior abdominal nail 2 

Pylorojejuno-gastnc fistula 2 

Gastrocholedochal fistula 2 

Perforation into and around spleen 1 

Gastrojejunal fistula 1 

Perforation into left lung 1 

Perforation into right lung 1 

r 33 


PATHOLOGY SECONDARY TO PERFORATION 

Perforations into the general peritoneal cavity 
occurred in 36 patients who came to surgery or 
autopsy These cases, together with the 17 cases 
which are listed as proved by clinical evidence in 
this series, would bring the total to 53 cases, or 
39 8 per cent 

Localized perigastric abscesses were found in 34 
patients and gastrocolic fistulas in 15 Twelve 
perforations resulted in subdiaphragmatic ab- 
scesses Other less frequent pathological findings 
incident to carcinomatous perforations are in- 
cluded m Table VII It will be noted that some 
of these lesions are capable of extending and 
forming abscesses which may perforate into 
adjacent viscera or into the chest 
Regional nodes (20) were found to be present 
m 76 patients studied at autopsy or surgery 
This finding suggests that perforations usually 
occur late in the disease. Many of the nodes, 
however, were not studied microscopically and 
may have been inflammatory in character 

SURGICAL PROCEDURES 

In reviewing the 133 histories of patients with 
perforated gastnc carcinoma, it was interesting to 
note that in only 63 of the patients was any type 
of surgery attempted Many were moribund 
when first seen and could not be given the benefit 
of surgery Others were operated upon under the 
diagnosis of an “acute abdomen” while still others 
wem thought to be suffering from perforated 
peptic ulcers As will be noted from Table VIII, 
the surgeons were confronted with various tech- 
nical difficulties which were dealt with by several 
different methods In 23 cases simple closure of 
the perforation with or without drainage was 
done Posterior gastro-enterostomy was done in 
7 cases An anterior gastro-enterostomy was done 


TABLE VIH —TYPES OF SURGICAL PROCEDURES 


Procedures No of cases 

Simple closure, mth or without drainage 23 

Posterior gastro-enterostomy * 7 

Anterior gastro-enterostomy 7 

Gastro-enterostomy (type not given) 7 

Resection of stomach (P61ya type) 7 

Drainage of peritoneal cavity only S 

Exploration of peritoneal cavity w ithout drain- 
age 4 

Gastro-enterostomy and entero-enterostomy 1 

Closure of perforation and appendectomy 1 

Closure and gastrostomy 1 

Patients not operated upon _7° 

133 


m 7 cases The operation record was indefinite 
m 7 other cases, but one could conclude from the 
record that either an anterior or a posterior 
gastro-enterostomy had been done. From this 
it will be seen that 21 cases were submitted to 
gastro-enterostomy to relieve the obstruction 
after the perforation had been closed. Gastric 
resection of the Polya type was done in 7 cases 

SURGICAL RESULTS 

Of the 63 patients operated upon, 37 died 
within the first 10 days giving an immediate 
operative mortality rate of 58 7 per cent Thir- 
teen patients Jived to survive their operations 
but died withm the next 2 months Of the entire 
group of 63 patients only 13 lived to be discharged 
from the hospital as improved. No follow-up was 
reported on the survivors so no “permanent” re- 
coveries are recorded It was interesting to note 
that of the procedures done on the 13 “survivors,” 
S had resections of the Polya type, 4 had gastro- 
enterostomies, 3 had simple closures, and 1 had a 
gastrostomy. The necropsy reports on many of 
the simple closures showed that there had been 
leakage at the suture line The friability of 
carcinoma and the attendant difficulties in sutur- 
ing perforations of these lesions are further em- 
phasized when we realize that only 3 of the 23 
patients who had simple closures lived to be dis- 
charged from the hospital On the whole, the poor 
general nutritional state and the age of the 
patient were also pertinent factors governing the 
mortality 

From the discouraging end-results as disclosed 
in this survey, we are prompted to hypothesize on 
procedures which might give better results. We 
believe that w’hen the patient has suffered a per- 
foration of a gastric carcinoma 2 factors are to be 
considered, namely, the closure of the perforation 
and the removal of the malignancy Generally, 
when first seen, the condition of the patient is so 
desperate that extensive surgery is contra- 
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TABLE \ —SITE OF CARCWOUA AS SHOWN BY 
AUTOPSY, SURCERY OR X RAY 


Lesser curvature 

Prepyloric 

Cardiac 

Creater curvature 
I undos 
\nterwt wall 
Posterior wall 
1 ostenor nail or pylorus 
Tars media 
Antrum 
Entire stomach 
Unknown 


TABLE VI — AUTOPSY OR BIOPSY REPORT- 
TYPE OF PATHOLOCY PRESENT 


Palbol g> Present 

Adenocarcinoma 

Ulcerative carcinoma 

Ulcerative adenocarcinoma 

Medullary 

Ncirrhus 

Ulcerativ e medullary 
Medullary adenocarcinoma 

Anaplastic 

funpating adenocarcinoma 
Ulcerative polypoid 
Ulcerative scitrliuj 
Papillary medullary 
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the cases In 35 cases there was no mention made 
of tarry stools or of stool examinations for blood 

It has been stated that bleeding peptic ulcers 
rarefy perforate This obviously does not hold 
true in perforations occurring in carcinomatous 
ulcers since 81 t per cent of the perforations 
reported >n this senes of ca es showed gross or 
occult blood in the stool 

Constipation was present in 83 cases or 62 4 
per cent Diarrhea was listed in 13 cases, or 9 0 
per cent, and 5 cases had alternating diarrhea and 
constipation In 33 ca cs there was no reference 
made to anv alteration in bowel habit 

ACIDITY 

Free hydrochloric acid was found in only 16 of 
thi 53 cases, or 30 t p**r cent in which ^istnc 
analyses were done 

VIRCHOW ’S NODE 

The presence of a palpable node m the left 
supraclavicular space was demonstrated in ro 
or 7 5 per cent of the cases 

SYPHILIS 

It has been suggested that syphilis might favor 
perforation but we were unable to find that there 
was anv correlation between perforating gastnc 
cancers and syphilis In both hospitals routine 
serological examinations are done on admission 
In too cases of our series the bfood was reported 
as negative In 8 the reports were positive In 
16 no report was made 

SITE or CARCINOMA 

It will be noted from Table V that no region in 
the entire stomach is immune from malignancies 
that perforate The sites of catanoma listed were 
taken from operative, autopsy, and roentgen ray 
reports and the terms used in the reports were not 
always definite It will be noted however that 


the lesser curv alure,prep\loric region, and cardiac 
end of the stomach were the most frequent sites of 
perforation Of the 13 cases of perforation in 
eluded in this senes which were proved only b\ 
clinical evidence 9 patients had undergone pre 
vious x ray examinations which revealed typical 
malignant appearing lesions, and 8 had no 
roentgen ray studies made 
Aird states that of the 79 cases which he col 
lected from the literature over 50 per cent of tie 
patients were in bed at the time the perforatum 
occurred We studied our records in an endeavor 
to hnd out just w here the patient was at the time 
of the perforation We found that 71 or S3 S per 
cent, were fill er in bed in the hospital or in bed 
at home Sixty two or 46 5 per cent were not 
confined to their homes but were working or walk 
ing around at the time of perforation Of <hc«e 
working many were indulging in strenuous 
physical exertion at th*> tune One unfortunate 
victim was cheering at a basebill game when 
silked with a stabbing pain in the abdomen 
Surgery revealed a pertorated gastnc cancer to 
be the cause of his pain 

ULCER HISTORY 

We will not enter into the controversy (4 5 J ° 
22) of cancerous ulcers and ulcerous cancers of the 
stomach Suffice it to say that of the 133 cans 24 
or 18 per cent had typical peptic ul cr symp- 
toms for many years prior to perforation 
TYPES OF CARCIYOMA WHICH PERJORATE 

Eighty two patients, or 61 7 pw cent, ntn 
studied as to the type of carcinoma present 
Seventy one were studied at autopsy and in ir 
patients the diagnoses were made from tissue 
removed at the time of operation Adenocar 
cinomas and those listed as ulcerative carcinomas 
most frequently perforate The entire group is 
included in Table VI 
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indicated All effort should be directed at closure 
of the perforation and relief from anv existing 
obstruction Removal of the malignancy when 
possible should be reserved for the time when the 
patient is better able to withstand a more 
formidable procedure (13) 

A primary resection is the ideal method of 
treatment (15) Closure of the perforation with 
or without a gastro-enterostomy followed at a 
later date bv a resection is probablv the procedure 
of choice in most cases 

It is our belief that a biopsy should be done of 
all perforations of the stomach Occasionally 
patients with gastric perforations, which art 
closed and thought to be on a benign ulcer basis, 
return after several months with an inoperable 
carcinoma A routine biopsy would obviate this 
situation and give the patient the benefit of 
radical surgery at an earlier date 

SUMMARY AND CONCLUSION 

x Of 3 280 cases of gastric carcinoma admitted 
to Cook Count\ Hospital and Wesley Memorial 
Hospital during the period 1925-1037, there were 
1 33 perforations (4 04 per cent} 

a The group of perforations is divided dim 
cally mto the "classical ’and ' obscure" types The 
classical tvpe includes those cases which cumcally 
appeared to be perforations into the general 
peritoneal cavity The obscure type includes 
those cases in which there was localization of an 
abscess or a sealing off of the perforation Both 
types are quite t\ en!y repre ented in the senes 
of cases 

3 The condition was correctlv diagnosed in 
31 6 per Cent of the cases Free air in the pen 
toneal cavity as shown by fluoroscopic examt 
nation was found to be a valuable diagnostic 
procedure 

4 A studv of the incidence of the % anous 
symptoms and findings is presented It is stressed 
that after perforation has occurred examination 
of the abdomen is quite difficult and that a 
careful histoo must be relied upon in making the 
diagnosis 

5 As shown bv our senes of cases, cancer of 
the stomach may perforate irrespective of the 
location of the lesion However the lesser curs a 
jure, prepyloric region, and cardiac end are the 
most common sites 

6 Of 71 cases submitted to pathological exam 
1 nation adenocarcinoma, ulcerative adenocarci 
noma, and ulcerative carcinoma accounted for 50 
perforations nc i u ding 17 which were not 
proved to be perforations but which had quite 


typical clinical findings, the perforation, occurred 
mto the general peritoneal cavity Pengastnc 
abscesses, gastrocolic fistulas, and subdiaphrag 
malic abscesses u ere also common sequrfas of 
obscure perforation* 

S Various surgical difficulties were found in 
the 63 patients operated on, and various types oi 
operations were done In 70 patients no surgerj 
was attempted, either because a diagnosis could 
not be made or the condition of the patient did 
not warrant surgical intervention The immedi 
ate operative mortality rate was 58 7 per cent 
Only 13 patients left the hospital as unproved 

9 The surgical treatment in perforation of 
carcinoma of the stomach should be to aim at 
radical removal of the carcinoma Simple closure 
of the perforation with or without a gastro- 
enterostomy to relieve any obstruction, is usually 
the only procedure attempted immediate!} fol 
lowing the perforation More formidable pro- 
cedures such as partial resection of the stomach 
must often be resen ed for <* later date when the 
patient is in better condition to stand extensive 
surgery 

10 It is our opinion that if a biopsj weredore 
of all perforations thought to be due to benign 
peptic ulcers many would be found to be mang 
nant If this routine were earned out mary 
patients might hav e the benefit of early resection 
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SURGERY AND RADIOTHERAPY 
IN THE TREATMENT 
OF CANCER 

D URING the past two or three dec 
| ades fundamental change in meth 
ods has been the order of the day 
throughout all branches of medicine The in 
temist has experienced tremendous alteration 
in his management of diabetes, pernicious 
anemia, the nephritidcs cardiovascular dis 
ease and a host of other affections that are 
combatable now with new, or greatly im 
proved, weapons Likewise, the surgeon has cal surger>, now or at any time m the past 
accepted the introduction of many innova 
fions, some in the technique of surgery, others 
ui pre-operative and postoperative treatment 
still others in the fundamental indications for 
surgical treatment 

While some of the changes seem revolution 
at} enough to da}, nevertheless they do not 
approach in scope those necessitated by the 


antisepsis and asepsis Only sixty odd years 
ago, v ithin the professional recollection of 
some surgeons still alive. Lister’s principles 
elicited not only disbelief but active resistance 
on the part of many of the medical profession 
In the light of our present knowledges is hard 
to realize that the antagonism of thinking, 
intelligent men could have gone to such ex 
tremes of intolerance Although the surgeon 
is probably more tolerant of change today , he 
still tends to ey e with at least suspicion any 
thing that represents v ery much of a depar 
ture from the established habit This is espe 
ciaUy true when changing trends seem to 
threaten the removal of certain diseases in 
part or in whole from the previously accepted 
field of operative surgery 
Probably m no field of surgery is this so well 
illustrated as in the treatment of malignancy 
In 1913, articles m Surgery, Gynecology 
and Obstetrics from the dimes of distm 
guished surgeons voiced the general feeling of 
the time when they stated that the greatest 
hope in treating carcinoma of the cervix uteri 
lay in wide excision of the primary growth In 
1938, just twenty five years later, the bulk of 
evidence indicate* without doubt that radio 
therapy, with radium and the roentgen ray in 
combination giv es far better results than radi 


Some surgeons, however, still persistently ad 
here to the u*e of radical operations of the 
U ertheim type in at least a part of the pa 
tients whom they are treating who are suffer 
mg with carcinoma of the cervix They S xst 
ground grudgingly 

Twenty five years ago carcinoma of the 
breast was treated almost exclusively by sur 

discovery of bacteria and the introduction of gery Today radical surgery is still the method 
814 
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of general choice but evidence indicating the 
value of radiotherapy is accumulating so rap- 
idly and surely that in some form it is com- 
monly employed as a supplementary proce- 
dure. Some surgeons are so dissatisfied with 
the effectiveness of radical mastectomy and so 
impressed by the evidence indicating the bene- 
fits of radiation therapy that they are treating 
certain groups of patients with locally adminis- 
tered radiotherapy alone Others, in search of 
still more effective therapy are investigating 
the supplementary treatment of mammary 
cancer, especially in younger women, through 
sterilization by x-ray irradiation of the ovaries 
This form of therapy may foreshadow the ac- 
cumulation of more evidence that carcinoma 
is a local manifestation of a systemic abnor- 
mality and, hence, may be solved by some 
type of systemic therapy rather than by local 
therapy 

Carcinoma in many other parts of the body 
might be mentioned to illustrate still further 
the changing trends in surgical and radiation 
therapy. The common factor in each instance, 
however, is the improvement in the character 
of available radiant energy and the better- 
ment in the methods of its application Higher 
voltage x-ray machines, better methods of fil- 
tration, more general availability of radium 
element and emanation and many other tech- 
nical advances, as well as the training of more 
experienced radiotherapists, will give a real 
impetus to radiotherapy as a therapeutic agent 
in the next few years The recently developed 
cyclotron, which makes it possible to imbue 
almost any substance with radiant energy, 
opens a field of unlimited possibilities A great 
number of animal experimentations and clin- 
ical investigations, of course, must be carried 
out before its usefulness can be definitely de- 
termined, but if it is established it may well 
revolutionize the treatment of malignant tu- 
mors With so much development going on in 


the field of radiotherapy, the surgeon must be 
prepared to receive sympathetically and in the 
spirit of constructive, rather than destructive, 
criticism the experimental and clinical evi- 
dence that will be presented In some instances 
the data will no doubt justify and amplify the 
now accepted surgical principles, in others the 
facts will, equally without doubt, cause the 
abandonment and replacement of some prin- 
ciples that today seem so fundamental and 
inviolate. There is, of course, always the pos- 
sibility of the too uncritical acceptance of 
methods that are presented without proper 
and adequate fundamental study and evalua- 
tion This extreme may be as unfortunate as 
the other. The pendulum swings periodically. 
It will require experience and discrimination 
for each surgeon to decide the amplitude of his 
swing and to avoid going to extremes in either 
direction 

The fundamental evaluation of, and com- 
parison between, surgery and radiotherapy 
can be carried out most successfully only 
through close association between the surgeon, 
the x-ray therapist, the radium therapist, the 
surgical pathologist, the postmortem patholo- 
gist, and the experimental physiologist This 
association perhaps reaches its ideal in the 
“tumor clinic” type of organization In such 
a group, the patient with a tumor and the pa- 
tient that has been treated for a tumor are 
observed and data recorded so that the results 
in the individual and in series of individuals 
may be studied and compared Each physi- 
cian contributes of his own specialized knowl- 
edge of the disease and benefits through the 
correlation of various viewpoints Through 
this kind of concerted effort wall come the 
basis for the establishment of improved meth- 
ods that will be a credit to both the surgeon 
and the radiotherapist in the safest and best 
management of the patient with cancer 

Charles Bruce Morton. 
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Lit E OR DEATH OF THE FETUS 
A NEW GRAPHIC TEST 
IN PREGNANCY 


the rhythm of the fetal heart beat, were ob 
tamed * 1 


jL HONG the man} signs of pregnane}, 
f \ the few positiv e signs are those w hich 
x reveal the presence of the fetus Onl> 
two of them tell whether the fetus is alive 
One consists in hearing and recording the fetal 
heart beat by means of the stethoscope, the 
other, in observing active or passive move- 
ments of the fetus Both signs depend on sub 
jective information and may be mistaken It 
occurs not infrequently in the course of preg 
nancy, especially in the course of labor, that 
doubt exists as to whether the fetus is still 
alive Important surgical decisions ma> de 
pend on the correct and immediate diagnosis 
An objective, unprejudiced method, independ 
ent of suppositions, is needed to fill this gap 
in obstetrical diagnosis 
After electrocardiographv had become an 
indispensable method in medicine, repeated 
attempts were made to obtain the fetal elec 
trocardiogram in the cour.e of pregnancy 
They failed for various reasons In the first 
place nobody knew how a fetal elcctrocardio 
gram superimposed on that of the mother 
would look In the second place, there was 
no proper technique dev eloped and the semi 
tmty of the apparatus did not seem sufficient 
To overcome the difficulties, investigators 
started work on domestic animals 1 the fe 
tuses of which are larger than those of bu 
man beings After the action of the fetal heart 
had been demonstrated unequivocally in the 
electrocardiograms of pregnant mares the 
next step was to apply to pregnant women the 
technique and the knowledge gained Devna 
tions regularly occurring m the electrocardio 
gram of the human mother, corresponding to 


After identification of the fetal cardiac un 
pulses jn the electrocardiogram of a pregnant 
woman had become possible, it remained to 
improve and simplify the technique so that 
increase in the percentage of positive results 
would render the method applicable for mu 
tine purposes Complicated electrotechnical 
experiments, and changes m the apparatus 
which were necessary during the expemnen 
tal stage, had to be eliminated if the test 
was to come into daily use The invest! 
gators, therefore, observed the following pnn 
ciples' (i) Anv modification of the electro 
catdio graphic apparatus w hich was generallj 
m use was avoided (2) Unusual leads such 
as placing of electrodes in the rectum or 
vagina, or on the abdomen were not employed 
Application of electrodes to extremities « 
familiar to everybody and, therefore, prefer 
able to fetal electrocardiography (3) In spite 
of these limitations, it was necessary to m 
crease the settovtroty of the test, us. other 
words, to increase the amplitudeof the various 
waves At the same time, Jt was necessary to 
decrease the tremor of the tracings, that is, to 
eliminate as far as possible, mu«cular fibnlla 
tion and interference from the outside, espe 
dally that attributable to electnc current 
The main points of the final technique 
which was developed on the basis of these 
three principles m short are (1) The patient 
was placed flat on her back on a coach (2) 
The skin and the electrodes were moistened 
with saturated saline solution (3) The eW 
trades were placed on the upper parts of the 
arms and left thigh (4) The electrodes were 
fastened with bandages which had been soaked 
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in saturated saline solution. (5) The patient 
rested xo to 15 minutes before the electro- 
cardiogram was taken (6) Tracings were 
taken with the usual leads, I, II, and III (7) 
The electrode was changed from left thigh to 
right thigh (8) Tracings then were repeated 
with leads II and III (right arm— right thigh; 
left arm— right thigh, respectively) (9) Two 
feet (61 cm.) of film were exposed for each 
tracing. (10) Disturbances from other elec- 
tric apparatus were guarded against. The 
five leads thus applied covered the main di- 
rections which the axis of the fetal heart might 
have in the body of the mother, projected on 
a two dimensional field 
During the last two months of pregnancy, 
with the technique here described, about 87 
per cent of fetal electrocardiograms were posi- 
tive That is, a negative result did not mean 
that the fetus was dead, but a positive result 
was definite proof that the fetus was alive 
The closer the approach to term, the higher 
was the percentage of positive fetal electro- 
cardiograms, corresponding to the increasing 
size and increasing strength of the electric 
impulse of the fetal heart. In the last three 
weeks the percentage of positive fetal elec- 
trocardiograms ran up to 94 if the fetus was 
in vertex presentation Among these cases 
the percentage of positives was higher than 
among breech presentations owing to the fact 
that in the presence of breech presentations 
the fetal deviations were deflected above the 
zero line and therefore were recognized with 
somewhat more difficulty (because of the 
confusing positive maternal waves) than were 
the fetal waves in the presence of vertex pres- 
entation, which appeared deflected below the 
zero line. On the other hand, the diagnosis 
of breech or vertex presentation could be made 
without examining the patient, on account of 
the direction of the waves A fetal electro- 
cardiogram was regarded as positive only if it 


was possible to follow the fetal waves all 
through the tracings and to give the exact 
fetal heart rate. The fetal waves occurred 
regularly, in a rhythm independent of that of 
the mother The size of, and the distance 
between, the fetal deviations were constant 
The fetal waves appeared first in that lead 
which was almost parallel to the axis of the 
fetal heart. The larger the fetus, that is, the 
later in the course of pregnancy, the larger 
was the number of leads which became posi- 
tive and this made the diagnosis much easier 
It was found justifiable to expect that 75 
per cent of all electrocardiograms taken in the 
last two months of pregnancy would bepositive 
in at least two leads and about 30 per cent in 
four leads There was no use in taking elec- 
trocardiograms before the last third of preg- 
nancy, since the fetal heart action was too 
weak to exert any visible influence on the 
tracings obtained by the technique adopted 
by the investigators 

Fetal electrocardiography is not to be con- 
sidered as another pregnancy test but is meant 
to determine, during the last period of preg- 
nancy, especially during labor, whether the 
fetus is alive. For instance, in some cases in 
which patients are rather fat, the fetal heart 
cannot be heard, even in the last days of preg- 
nancy A positive fetal electrocardiogram m 
such cases would give definite proof that the 
fetus was alive. 

The main practical field for fetal electro- 
cardiography, apparently, will be in the 
course of labor, when active movements of the 
fetus usually stop and listening for the fetal 
heart beats by means of the stethoscope does 
not always give convincing results Further- 
more, to have electrocardiographic tracings 
might occasionally be of medicolegal value 
To be able to produce tracings showing that 
a fetus was alive at a given time might be use- 
ful under certain circumstances. 
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Besides being of practical importance, it 
would seem that fetal electrocardiography 
opens a wide field lor research The relation 
ship between the cardiac action of the mother 
and that of the fetus under normal and under 
pathological conditions can be studied on the 
basis of records of documental value The in 
fluence of type and duration of labor, of 
various presentations and complications, of 
all lands of drugs, including narcotics and 
anesthetics, of disturbances m fetal circula- 
tion (loops and knots in the umbilical cord) 
and so forth, on the fetal heart action are 
problems which might be investigated On 
the basis of these studies it might be possible 
to make a more exact prognosis concerning the 
life of the fetus under various conditions Still 
there is a certain percentage of cases in which 
babies are stillborn but in which stillbirths 


had not been expected when labor was in 
progress Fetal electrocardiography might 
become of great assistance in decreasing the 
number of those unde<ured surprises in the 
delivery room 

Concerning twins, fetal electrocardiograms 
are interesting Without examining the pa 
tient otherwise it has been possible to make 
a diagnosis and to «tate whether one fetus is 
in vertex presentation, the other in breech 
presentation, and so on, from the direction of 
the fetal wav es alone 

Fetal electrocardiography requires some 
experience in taking and reading the tracings, 
this can be acquired by any obstetncian It 
is still a new method which can be improved 
However, it has possibilities of being o! value 
for practical, for medicolegal, and fox scientific 
purposes Futon 0 Stjussuam* 



MEMOIRS 


JOHN LINCOLN PORTER 

T OHN LINCOLN PORTER, the son of Samuel and Harriet Emerson Porter, 
I was born in Alstead, New Hampshire, July 2, 1864 The family traced their 
J origin to John Porter who left England to settle in Salem, Massachusetts, in 
1634 In his early childhood John Porter moved with his family to the little 
New England community of Walpole, New Hampshire, where his father was a 
school teacher, storekeeper, and lay preacher He received his early education 
at Walpole Academy from which he was graduated at the age of seventeen 
After graduation from the Academy, John Porter decided to go to Cln'cago, 
where his brother Frank, some nine years older, was in the employ of Marshall 
Field and Company Perhaps Horace Greelej^s quotation, “Go West, young 
man, and grow up with the country,” stirred his imagination This was the 
time, too, when Chicago was rebuilding its fortunes from the disastrous fire of 
1871 In any event, he joined the throng and began his career in the shipping 
room of Marshall Field and Company and at the age of twenty-two was sent on 
the road as a salesman; for three years he continued to sell merchandise over the 
western prairies. 

There was a strong attachment between John and his brother Frank, who 
being older, virtually took a father’s place. This close relationship endured 
throughout their lives One day when out walking m Chicago, Frank noticed 
his younger brother’s interest in drug stores where he would often loiter at the 
windows He offered a suggestion and a loan of money to buy one, the result was 
the purchase of a store near 22nd Street and Prairie Avenue. 

John Porter immediately launched himself m a new career by taking a course 
in pharmacy at Northwestern University, meanwhile employing a pharmacist to 
operate the store Apparently the new interest stimulated him to go further, for 
one year after he completed his training as a pharmacist he returned to North- 
western to study medicine. For a while he operated the store and at the same time 
carried on his studies, but as he advanced the store was sold. In 1S93, the year of 
the World’s Fair, he was employed m the horticultural building during the 
summer and the following year was graduated from Northwestern University 
Medical School. 

During the next two years Dr Porter served as an interne in St Luke’s 
Hospital under McArthur, Dudley, Ridlon, and others, well known in early 
Chicago medical history He always looked back on this penod of training as 
an invaluable experience, for interneships in those days were rare. At least it 
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instrumental through wise counsel and constant interest in directing the course 
of orthopedic training, teaching, and organization. Though for many years he 
would annually resign his office, members of the association would not permit it 
and even in 1938, when, for reasons of health, he seriously felt he must give up, he 
was again re-elected No more fitting tribute to his sincere interest, fidelity, and 
devotion to orthopedic surgery could be found 

Dr. Porter was deeply interested in the development of many orthopedic 
groups, his was the job of organizing the orthopedic section of the American 
Medical Association and in October, 1937, a Silver Jubilee of the Clinical Ortho- 
paedic Society was dedicated to him as the founder. The organization was first 
known as the Central States Orthopaedic Club and probably no meeting afforded 
Dr Porter such a touching personal tribute as this one 

His third important contribution to medicine was his abiding interest in the 
development of the medical journals He was elected a Fellow of the American 
College of Surgeons in 1913, and in 1915, was made a member of the editorial 
staff of the journal, Surgery, Gynecology and Obstetrics, a position he held 
for eighteen years From the time of the organization of the International 
Abstract of Surgery he was editor of the orthopedic section until very recent 
years; even closer was his association with the Journal of Bone and Joint Surgery, 
which he watched from its infancy Through his office as treasurer of the American 
Orthopaedic Association he was able to take a long and active part in developing 
this journal— the official journal of the association No one except Dr Brackett, 
its able editor, could tell the unwritten story of Dr Porter’s part in the trials and 
tribulations of its growth 

During the World War Dr Porter was appointed a member of the advisory 
board of orthopedics, and later, as a Major in the Medical Corps, he was in charge 
of the orthopedic sendee at General Hospital No 36, Fort Des Moines, Iowa. 

For many years he was on the attending staff of St Luke’s Hospital, Cook 
County Hospital, and the Evanston Hospital 

Few men have devoted themselves more unselfishly to the attainment of 
higher standards in their chosen specialty than he did. This rvas to be his great 
contribution to medicine and he managed to do it in a way that commanded the 
admiration and respect of his co-workers No orthopedic meeting was complete 
without his genial presence and the group of friends which constantly surrounded 
him bespoke a personal tribute which delighted his very soul His death at 
seventy-four came sharply and decisively on August xi, 1938, in a manner, 
sii gularly characteristic of his w r hole life and as he would desire it— the end of a 
ong, useful career. Robert C. Lonergan 
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became a definite turning point in his career and about this time events occurred 
which directed his course toward bone surges One of these was the impairment 
m hearing which was first noticed m medical school and which he traced to a 
serious illness with scarlet fever at the age of eight 

Mary reminiscences remain from this early period such as the time he haggled 
with the hospital superintendent for ten dollars to buy some of the then little 
known anti tetanic serum for a hospital patient suffering from lock jaw It was 
finally obtained and the patient recovered 

After leaving St Luke’s Hospital he spent his first summer in active practice, 
taking over Dr Julius Hoags obstetrical work while the latter spent the time 
abroad, subsequent!} he did the same for Dr \\ ilham Allen Pusey He delighted 
to recall these short periods of “ specialization ”, how ev er, this w as soon ov er and 
he directed his serious attention to orthopedic surgery 

In 1899 Dr Porter was married to Ethel Quigg the onl> daughter of Col 
David Quigg, a Chicago attorney and former officer m the Union Army From 
this marriage two sons were bom 

Dr John Ridlon, who had received his training in New York with Sayre afid 
Taylor was then the pioneer orthopedic surgeon in Chicago and Dr Porter 
formed a dose association w ith him He rapidly dev oted himself, wi th the bound 
less energy which he possessed, to this new work The crippled child came to 
know him as a friend indeed and the Home for Destitute Crippled Children was 
his sanctuary In 1 900 the University of Illinois recognized his w orth by appoint 
mg him Professor of Orthopedic Surgery, a position he held until 1917, "hen he 
was called to Northu estem to occupy a similar chair 

Perhaps one of the most outstanding periods in his long active life was this 
teaching era At least he is best remembered by thousands of students who still 
tell of his rare skill He possessed an unusual ability to talk clearly without notes 
and his dry chnics were exceptional Students would carry 3 way fundamentals 
that they never forgot Such natural teachers are rare and his was a real gift 
Besides this general teaching experience he was always surrounded by a smaller 
group of men who received graduate instruction from him Many orthopedic 
surgeons of today can trace their early training to his genuine interest in their 
personal careers \lthough from time to time he contributed papers to the 
surgical journals, this was not an important part of his medical life Far more out 
standing than fus gift for teaching was fus devotion to the organization of ortho 
pedic surgery the training of surgeons and the development of higher standards 
m that particular branch of general surgery 

In 1901, he was elected to membership in the American Orthopedic Associa 
Uon There began a long active association in which he served for thirty five 
years as the society ’s treasurer even during the year he was president a necessity 
forced on him by the death of the appointed treasurer During this time he w as 
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The volumes are of comfortable size and the sub- 
ject matter is simply divided 
Dr Campbell’s invaluable contribution to urology 
most certainly shows its io years of active prepara- 
tion It is the only w ork of its kind in any language. 

It belongs m every library L L Veseex. 

E VERY medical student should find of value the 
book on The Management of Fractures, Dislo- 
cations and Sprains 1 because, whatever his fracture 
problem may be, or whatever the whims of his 
teacher may be, he can be sure of contact with a 
wide variety of treatment Practically all of the 
accepted and commonly used methods are de- 
scribed in detail, and many other methods are out- 
lined and considered. However, treatment is not 
discussed to the exclusion of other factors important 
m this branch of surgery The practitioner will be 
equally impressed with the book because it is han- 
dled in such a way as to make immediately available 
the ideas and suggestions of the authors Properly, 
they do not stress elaborate equipment but give 
the impression that common sense and a few funda- 
mental principles, together with the ordinary work- 
ing appliances, constitute good treatment 
At the beginning of each chapter is an impressive 
review of the essential points of the surgical anatomy 
of the part involved Here also is given a method of 
examination by means of which a diagnosis is made 
X-ray films are illustrated and interpreted, and in 
those instances in w’hich the technique of obtaining 
proper x-ray films is important, a method of doing so 
is suggested. 

In the opening chapter entitled “General Consid- 
erations” one finds a discussion of modern methods 
and the use of modem equipment in the treatment 
of fractures Details for the construction of various 
types of overhead frames, suspension apparatus and 
the like are given, also there is given an outline of 
the type of splints and equipment which should be 
kept in all first aid offices and in hospitals and frac- 
ture operating rooms For those who prefer to make 
their own plaster bandages, instructions are given 
for their preparation and use One chapter is devoted 
to a condensation of the literature on the subject of 
healing of bone and the factors which tend to cause 
delayed union and non-union Here students will 
find excellent microscopic illustrations of the healing 
process m bone However, Figures 40 and 41 are not 
particularly good illustrations of the subject of 
non-union 

The remainder of the book is divided into chapters, 
each dealing with injuries to different areas The 
late Dr Dow man has contributed a very readable 
and instructive chapter on skull fractures and brain 
trauma This chapter is remarkably succinct and 
will be appreciated by those who like to take their 
surgery with a generous dash of palatable phy siology 
In this chapter is a useful outline for examination 


when one is confronted with a case of head injury, 
whether or not the patient is able to co-operate 
Dr Brown’s chapter on fractures of the jaw and 
related bones of the face is most complete Such 
work, of course, is highly specialized, but the author 
generously discusses the problems which arise in 
this field from the standpoint of the general prac- 
titioner who first sees the patient, as well as from 
that of the plastic or oral surgeon 
The chapter on injuries in the region of the hip is 
long and practically all inclusive The controversial 
point regarding the treatment of fractures of the 
neck of the femur are handled tactfully and com- 
pletely, and the authors apparently have no bias in 
this respect and no axes to grind 
About 95 pages are devoted to injuries of the bony 
and nervous elements of the spine This section is 
exceptionally w ell done, and the anatomic consider- 
ations and the lengthy consideration of the import- 
ant subject of low back pain from the industrial and 
compensation standpoint will be valuable to the 
reader. This chapter is profusely illustrated with 
photographs and .x-ray pictures, and in it one can ob- 
tain information that concerns the reduction of a 
fractured spine with the latest type of fracture table, 
and also with such tables as one might find in a 
farmhouse kitchen The currently popular nucleus 
pulposus rupture is given space but is not discussed 
at great length 

This book is recommended to those who wish to 
keep abreast of modern traumatic surgery 

James K Stack 

T HE textbook entitled A Method of Anatomy, - 
according to the publishers, presents a "super- 
excellent” new method of teaching anatomy. Its 
method assuredly does involve “certain departures 
from tradition”, but an interesting, novel approach 
to a science is not of necessity eminently good, and 
the traditional ofttimes represents a discipline that 
should be perpetuated. 

The volume does not purport to be a dissector’s 
guide, yet some directions for procedure are intro- 
duced, but these are sketchy and do not carry the 
student logically through regional strata, nor do the 
illustrations serially portray' progressively deeper 
levels 

It is most definitely not usable as an atlas, since 
the illustrations are completely or partially diagram- 
matic in character; they are made, throughout, from 
line drawings In the entire volume there is not a 
single wholly accurate figure of human gross struc- 
ture, the medium employed renders it impossible to 
portray human tissue in natural form. Were the 
ingenious diagrams placed m association with draw- 
ings of the type employed in the standard atlases, 
they would be valuable indeed; they have, however 
been lifted from the category of the subordinate to 
that of the principal In many instances, abbrevia- 
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thoroughly presented with numerous microphoto- 
graphs of the organisms found. 

A great variety of interesting problems is taken 
up m this beautiful volume. The discussion is 
always accompanied by continual reference to the 
literature Valuable reviews of periods of thyroid 
study of historical significance are given, such as the 
Kocher-Reverdm controversy in 1882-1883 An 
extensive bibliography and thorough index are 
appended We can be grateful for the reappearance 
of Doctor Crotti’s work in this new edition 

Paul Starr 

T HE purpose of Neuro-ophthalmology 1 as prefaced 
by the author is to supply a book of moderate 
proportions which would supply an answer for ques- 
tions regarding those subjects which form a connect- 
ing link between ophthalmology and neurology. For 
this purpose he has written a volume of 516 pages, 
well illustrated, including colored plates with a 
bibliography, though not extensive, furnishing a 
basis for further reading on a subject in question 
The subject matter discussed includes chapters on 
the equipment necessary for the examination from 
the neurological point of view of the eye, the pupil 
and its reactions, the muscles and nerves of the eye 
and its adnexa, papilledema, optic atrophy, visual 
tracts and cortical representation of vision, inter- 

*Neur 0 Opbtiiaeu 01*0 G\ By R Lindsay Rea, BSc,MD,MCb, 
r R C S St Louis The C V Mosbj.Co , 1938 


pretation and localization of lesions in the visual 
pathway as shown by the perimeter, the macula, 
localizing value of ocular symptoms in the diseases 
of the brain, abnormalities, congenital and degener- 
ative, subarachnoid hemorrhage, tumors of the optic 
nerve, the region of the optic chiasm and pituitary 
body, ocular manifestations in diseases of the nerv- 
ous system, affections of the vegetative nervous 
system, ocular manifestations of head injuries, 
poisons which affect vision, headache, and amauro- 
sis 

Regarding the recommendations and criticism of 
this book, considering the author’s purpose, it seems 
definite that the volume fills a need m ophthalmic 
literature It might be stressed that the subject 
matter is mainly clinical and presented apparently 
from that point of view It is interesting and easily 
read, following somewhat a lecture style with occa- 
sional reference to cases of the author, and an 
occasional diversion from the trend of the subject 
matter presented One might be disappointed from 
the title m the small amount of actual neuro- 
anatomy and neurophysiology, or physiopathology 
presented but apparently this was not the purpose 
of the author There are clinical statements with 
which one might not well agree, yet as a whole, there 
has been presented a wealth of clinical material in a 
readily accessible form, and the book is to be recom- 
mended as a link between ophthalmology and clinical 
neurology Wm H Droegemueller. 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender Selections will be 
made for review m the interests of our readers and as 
space permits 

Tun 1938 Year Book of Physical Therapy Edited 
by Richard Kovacs, M D Chicago The Year Book Pub- 
lishers, 1938 

Surgical Pathology By William Boyd, M D , LL D , 
M R C P (Ed ,) F R C P , F R C S 4th rev ed Phila- 
delphia and London W B Saunders Co , 1938 
The Principles and Practice of Obstetrics By 
Joseph B DeLee, AM,MD 7th ed Philadelphia and 
London W. B Saunders Co , 1938 
L’ipertrofia della prostata By Prof Dr N Carraro 
and Dr X Wugmeister Preface by Prof G Marion 
Milan, Italy Edizione Libreria Bocca, 1938 
Clinical Roentgenology of thf Digestive Tract 
By Maurice Feldman, M D Baltimore William Wood &. 
Co , 1938 

Adventures in Respiration, Modes of \sphyxiahon 
and MrraoDS op Resuscitation By Ynndell Henderson 
Baltimore The Williams & Wilkins Co , 1938 
Tire Rockefeller Foundation International Health 
Division Annual Report 1937 Mew York, 1038 
The Healing Knife; a Surgfon’s Destiny By 
George Sava New York - Harcourt, Brace & Co , 195S 
Plastu SuRcritY By Arthur Joseph Barskv, M D , 
D D S Philadelphia and London W B Saunders Co , 
1938 


A Historical Chronology of Tuberculosis By 
Richard M Burke, M D Springfield, 111 , and Baltimore, 
Md Charles C Thomas, 1938 

A Manual of Rf.pakative Plastic Surgery By J 
Eastman Sheehan, M D , F A.C S New York and Lon- 
don Paul B. Hoeber, Inc , 1938 

Essentials op Pathology By Lawrence W Smith, 
M D , and Edwin S Gault, M D With a foreword by 
James Ewing, M D New York and London D Appleton- 
Century Co , Inc , 1938 

Cranio-cerebral Injuries, their Diagnosis and 
Treatment By Donald Munro, AB, MD, FACS 
London, New York, Toronto Oxford University Press 
1938 

The 1938 Year Book op Radiology Diagnosis 
Edited by Charles A Waters, M D , and Whitmer B 
Firor, hi D Therapeutics Edited by Ira I Kaplan, 
B Sc , MD Chicago The Year Book Publishers, Inc 
1938 

The Human Body in Pictures A visual Text of 
Anatomy, Physiology and Embryology By Jacob SamofL 
MD With Foreword by John Osborn Polak, M D 
Brooklyn, N Y • Physicians and Surgeons Book Co 1027 
1938 v 

DisrAsrs of the Eap, Nose and Throat By Trancis 
L Lederer, B Sc , M D , FACS Philadelphia F A 
Davis Co , 1938 

Medicine in the Outpatient Depvptmi.st, an Intro- 
ductory Handbook By Wmthrop Wetherbce, Jr M I) 
\\ nil a foreword by George R Mmol, M J j S D I'RCP 
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? used without kc> some ol the ahbrev ia ogv are not I leh Jo be exentielh ekattent fit 

nmH n ' , ^ W rt l “ nslt C i r> , ptlC frequently none many years lo come The chapters on radiotWap 

would be needed were the lettering fe<s obtrusively apparatus and protection from the roentgen rat 

r 4t. . , , , , raaj undergo *ore modification with the advance of 

e . a 1 1 , o! b " em P fo > ed to «P^ce the the science As Chamberlain states in the foreword 

standard textbooks since systematic accounts are the content of this present volun-e is factual and 

wanting the regional approach requiring the author constitutes a solid foundation on which to build new 

to separate A/s discussion of a given structure into knowledge of radiotherapy 
portions to spread these widely through a chapter The file contributors have collaborated with the 
the common typographical aids are lick ng editor to produce this concise and meats fed It is 

But this book which is a manual of regional ** " " ... — ■ ■ 

anatomy replete with concept-* is unique in its 
attempt to (each anatom v m such a waj that under 
lying principles rather than mere facte are mad'' 
its chief content The reader is surfeited with 
rationale, not left free to concoct hi- ideas from in 
gradients furnished b> book and dissection Ad 

mittedlj no student could arrive at so many valu _ 

able not ons as does Professor Grant who e sear of The ;j illustrations and photographs . 

teaching have been rich and active his experience which are colored, enhance the usefulness of the 

has allowed him to furnish some of the most m book Inasmuch as a considerable portion of the 

gemous bits of description yet encountered in subject matter is have m character it is infinitely 

anatomical writing hor example, muscles are more suitable to the needs of the genera) practi 

descriptively associated with the execution of certain tioner snd general surgeon than to the rectal 

common tasks as the biceps is to the act of turning a specialist 
xcien driver the peritoneal cavit) is hke-ed to an - * 
enormous closed bursa the genitourinary appara 
tuj, with adnexa is compared with the bilateral 
immobile leaves of a book the gastrointestinal 

tract faith mesentery) to a mobile leaf >n midplane . 

femoral sheath and pelvic diaphragm are treated differential diagnosis are followed bv a discussion 
with equal cleverness But in the commendable of the various forms of treatment Operative and 
desire ro simplify many imp© tant details of non operative method* are discussed mth a pictorial 

aratoinj are omitted the abdominal lasers are in description of the vanou accepted techniques 

adequately deputed important visceral variation In discussing the non operative methods of treat 
are not mentioned no discussion is given of the went the author advocates treating all the interna/ 
intimate manner in which gemto-unnary parietal hemorrhoids at one visit This technique mav b* a 
diaphragmatic structures are brought into relation safe and successful procedure in the tunas ©! a 

ship through the vascular system the description of proctologist but is apt to carry an unnecessary risfc 

the region of femoral hernia present* only the old when followed 6> the occasional recta! therapist- 
time opinions the si ng like character of the pelvic Too much emphasis is placed on the practice and 
diaphragm is exaggerated Simp! f cation becomes value o! spbiniter divuliion before ncmorrhoiaec 

so demanding that what reroams of fundamental torn* Barring the exceptional case gwd regions 

description is actually quite traditional f anesthesia w^U make this jiro^ur^unnccessan^' 


really ibe first publication m Tnglish concerning 
the modern trends jn radiotherapy and radiologists 
who undertal e therapy can hardJv do without » 
Jiucs T Case 

T IIC subject of hemorrhoids is completely cov 
ered bv Pruitt’ in his 170 pige monograph ft 
is v filten in a concise direct and readable manner 


Chapters are devoted to erob"Volog> surgical 
anatom) physiology methods of examination the 
most suitable instruments to use for this type of 
work, and the various tv p<*s of anesthes a applicable 
» the treatment of hemorrhoids Diagnosis ana 


I rofessor Grant s provocative volume can scarcely sphincter relaxation and for the expos 
be regarded as one which will replace any regular hemorrhoids 
part of the student s anatomical library It could 
most profitably be added to such a bbrarv For 
the graduate student it would be an elixir tne surgi 
cal anatomist could profitably employ it as a source 
book for lecture material it is a super excellent 
hornbook for the young teacher IUmv Vssov 


The chapter on choice and evaluation of treat 
ment is exceptional! i- valuable 

Droves Jvves \fn A* 


T fflb third edition of Crotli s monumental tome* 
contain* several hundred f3ge» of additional 
material The fefd has been broadened to wttmne 

T HE theoretical principles of roentgen therapy hypoparathyroidism and 

Mfetth m Ite m C A ltd b, Mte' o»»l MU »<M.t on 10 all pj**> "I Ami ?»>■“”» ““ 
a document of great value for everyone concerned pathology The di ussion of ™ 

m Oi the »»» ■» »>"*! .»d tte ««th« . .mttfhmr •<«*« 01 

The statements relating to the physics of the roent 
gea rays, dosimetry radidbiology, fled radiopatfto! 


pltlt as usual and the author s interesting 
rfie relation of fungi to goiter ard thyroid disease ai 
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ABDOMEN, surgery of, Cutting costal arch for upper 
abdominal exposure, 804 

Abnormalities, Spondylolisthesis, ed 123, Clinical and 
radiological data associated with congenital and ac- 
quired single kidney, 281, X-ray diagnosis of eryth- 
roblastosis, 296, Aberrant pancreatic tissue in the 
gastro-intestmal tract, report of 2 cases and review of 
literature, 520, New conception of hermaphroditism, 
646, Avoiding injury to common bile duct, 769 
Alcohol injection, of right stellate ganglion in paroxysmal 
tachycardia, 349 
American College of Surgeons— 

Clinical Congress, Preliminary for 1938, in New York, 
129 , 377,539 , 

Amputation stump, of arteriosclerotic gangrene, 114 
Amyl nitrite. Influence of certain antispasmodic drugs on 
intestine of man, 63 

Analgesia, Acute safety of ether, divinyl ether, and chloro- 
form in production of “obstetric degree” of, 436 
Ankle, Non-routine views in roentgen examination of 
extremities, 38 

Anus, Radical treatment of intractable pruritus am, 500 
Aorta, Surgical anatomy of carotid sinus nerve and inter- 
carotid ganglion, 740 
Appendicitis, m childhood, 169 

Arm, BrachioradiaUs muscle transposition for triceps 
weakness, 105, Modified well leg traction splint and 
distractor combined, 315, Pathologic basis for swelling 
of, following radical amputation of breast, 752 
Arteriosclerosis, Amputation stump of arteriosclerotic 
gangrene, 114 

Yrtery, hypogastric, Hemorrhage from carcinoma of cervix, 
control by extraperitoneal ligation of, 102, Technique 
for transfusion of blood into abdominal aorta, 310, 
internal diac, Carcinoma of rectum and rectosigmoid 
ligation of, 312, internal carotid, Surgical anatomy of 
carotid sinus nerve and mtercarotid ganglion, 740, 
cystic, Avoiding injury to common bile duct, 769 
\sepsis. Technique for rapid and absolute sterilization of 
instruments, 244 

Asphyxia, Resistance of peripheral tissues to, at various 
temperatures, 746 

Asphyxia neonatorum, pivot upon w-hich turns movement 
to prevent asphyxial death, 153 
Ytropine, Influence of certain antispasmodic drugs on 
intestine of man, 63 
Auricle, Total reconstruction of, 761 

B ACTERICIDES, Use of mixture of coconut oil deriva- 
tives as, in operating room, 683 
Bacteriologist, Improvements in sterilizing technique, ed 
531 , , 

Bartholin gland, Carcinoma of major vestibular, 503 
Benzedrine sulphate, Influence of certain antispasmodic 
drugs on intestine of man, 63 
Berkshire Medical Institute, 700 

Bile ducts, Third era in surgical treatment of cholelithiasis 
—removal of all stones m ducts, ed 698, common, 
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FRACTURE OF THE MAJOR \L NECK A RAPID 
MtD ACCURATE METHOD OP internal FIX 
ATION USING \ FLYNCED MFTYLLIC NAIL— 
V CoRRECriotf 


To the Editor In aiv article entitled ‘Fracture o! 
the Femoral Neck a Rapid and Accurate Method of 
Internal Fixation using a Flanged Metallic Natl 


the third paragraph first sentence should read as 
follov s , 

' This method is equally applicable for the m 
ployment of Smith Petersen nails Jorschner wires 
Tehoa Ransohoff wires Moore pint or tfl) olba 
type j! internal hip fhatwr 
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